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NEW TYPE CHAINLESS TRUCKS 
is the Result of Ten Years’ Study of 


Actual Service Conditions 














All the principles of dependable and economical transportation 
developed in a decade are embodied in their simple and effective 
design. 


The "y are built in seven sizes. of 1, 12.2.3.4. 55and 6 tons capacity, 
respec tively. You can pie ‘k the truck a your task from the only 
complete line of silent, chainless motor trucks in the world. 


There are optional speeds and frame lengths in all sizes, to suit 
the work in hand. and any type of body may be fitted to any 


; 
chassis. 


Packard standards of material and construction include a margin 
of strength far beyond the requirements of normal usage, onl 
the mechanical excellence of Packard trucks is supported at all 
times by the Packard service organization, available in all parts 
of America. Send to Department W for catalog. 


PACKARD MOTOR CAR COMPANY, DETROIT, MICH. 





Ask the man who owns one 
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Three Thousand-Volt Direct-Current Electric 
Locomotives 

EPRESENTING the last word in the electrifica- 
tion of steam railroad lines, the undertaking of the 
Chicago, Milwaukee & St. Paul Railway in electrifying 
440 miles of its transcontinental system between Harlow- 
ton, Montana, and Avery, Idaho, in connection with its 
through service between Chicago, Milwaukee, St. Paul, 
Minneapolis and the Pacific north coast, discloses many 
interesting features. Harlowton is 4,163 feet above 
sea level, while Avery is at an elevation of 2,494 feet. 
Two mountain ranges of 6,300 and 5,700 feet, respec- 
tively, are crossed by this section of the railroad. 
Although the railway placed its initial order for the 
necessary equipment only in September, 1914, it is an- 
nounced that the electric locomotives will enter active 


work some time this month The overhead construc- 


tion, which will include 650 miles of single track, has 
been completed for a distance of more than 200 miles. 
The 100,000-volt transmission line which is being 
erected to parallel the electrified tracks has been com- 
pleted for an equal distance, while the tie-in lines from 
the 100,000-volt system of the Montana Power Company 
are ready for service. The trackage now available for 
train operation includes extensive yards and sidings at 


Three Forks, Deer Lodge and Piedmont, and passing 
tracks at other points. The rail bonding crews have 
followed the overhead construction gangs, completing 
the ground circuits. 

While the electric locomotives are undoubtedly the 
most interesting feature of the electrification, neverthe- 
less a few facts concerning the trolley construction and 
transmission lines are worthy of note. 

Wooden poles are used throughout the system, both 
for cross span and bracket construction. The twin 
and 


No. 0000 trolley wires are suspended individually 
the 


separately from the same steel catenary, and 
hangers of one trolley wire are located at points mid 
span on the other. In the switching yards only one 
trolley wire is used. 

The current for operating the locomotives on the 
the electrified railroad is derived 


opening stretch of 
This current is sent over 


from Montana water power. 
the transmission line at a potential of 100,000 volts to 
the seven substations designed to supply power to the 
first half of the 440 miles of route. The substations 
transform the 100,000-volt three-phase alternating cur- 
rent into 5,000-volt direct current through the agency 
of step-down transformers and rotary converters. 
The initial number of electric locomotives for the 


One of the electric passenger locomotives of the Chicago, Milwaukee & St. Paul Railway, capable of hauling an 800-ton train at 60 miles per hour 


railroad will be forty-two, of which twelve will be 
geared for passenger service and thirty for freight. The 
locomotives are said to be the most powerful ever built 
and have a continuous capacity greater than that of 
any steam or electric locomotive in existence. Although 
each locomotive weighs but 94 per cent as much as 
a combined Mallet steam engine and tender, which it 
is replacing, it has a tonnage rating of 23.5 per cent 
greater and a speed with drag tonnage of approximately 
57.5 to 96.8 per cent greater than the latter. 

The electric locomotives are each 112 feet 8 inches 
long, and in reality comprise two distinct machines 
permanently coupled together and used 
The capacity of one locomotive is rated at 3,440 
brought 


as a single 


unit. 
horse-power; the entire tractive effort being 
to bear on eight drive wheels, each 52 inches in 
diameter. In order to save the track from wear and 
tear by minimizing the vertical and horizontal blows, 
the drive wheels are fitted with separate motors, in- 
dividually twin-geared to each of eight pairs of drivers, 

Perhaps the most important feature of the new 
they are the first direct-current 


locomotives is that 
potential as high as 3,000 


engines to operate on a 
volts. Furthermore, on down grades the locomotive 
(Concluded on page 411.) 









































End view of one of the most powerful electric locomotives ever built. It is 
designed to operate on 3,000 volts direct current 


Section of the single-track electrified railway, showing 
simple overhead construction, and bonding crews at work 
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Tl . ' with 
he ) ‘ ! to record accurate ind 
lucidly the lateat acientific, mechanical and industrial 
‘ of the day is a weekly journal, it t@ in a post 
fion to ai mune nlereating developments before they 


are published claewhere 


hhe Kditor glad to have submitted to him timely 
ti sitable f these columns, especially when such 
articles are accompanied by photographs 


The Freedom of the Seas 


ne of the lessons thata 


the fact 


N commercial cire S. 4 first 


young business man is obliged to learn is 


that figures may be made to lie; in politics noth- 


ing is more misleading than a scintillating catch word. 
The Crown of Thorns” almost brought immortality to 
our late Secretary of State, but not quite. In the present 


war nothing has appealed to the sympathy and under 


tanding more than the proposition put forward by Ger 


mat for “freedom of the seas.” What is really in 
tended by such an appeal; what is the real significance 
of the tern At first the answer seeems readily given; 
but should the reader ask the question of his friends he 

mild be surprised at the variety of replies it would 
I fort! This proposition as put forward by Ger 

iy is evidently a protest against the dominance of 


Britain on the high seas. But the questions nat 


urally arise Has Germany ever been hindered or ever 

iffered from want of such freedom until the present 
War began Ilias she been the victim of a selfish polley 
on the part of Great Britain, that has curbed the 


growth and development of either the Imperial Navy or 


her mercantile marine; has she suffered from prefer 
ential duties or any prohibitory laws which have curbed 
the growth of her foreign commerce or the development 
of her marine power? Has England during the last 
wif century exercised her overpowering naval forces 
against the development of any of her neighbors? On 
he contrary, has not Germany, as the chief commer 
ciai rival of England during this period, developed her 
maritime marine resources, both naval and mercantile, 


in a manner which is unprecedented? 

Let the facts speak for themselves; and by way of 
howing the unhindered growth of Germany's deep sea 
trade, let us look at the record of her principal com 
pany, the Hamburg-American. Organized in 1847 this 


operations in 1848 with four sail 
In 1860 it 
14.800 
total ; 
the 


doubled, consisting in 


ommenced activ 
2441 
' 


ix sailing ships 


Lime ¢ 


ing ships of total tonni possessed 





and five steamers of tons; in 


n LSSO 


IS7T0 eleven steamers of 30,000 tons 


twenty ships totalling 55,000 tons; in next decade 


the fleet 


forty-one ships aggregating 


1800 of 
the fol 
the 
12} 


1910, the list showing 


was more thar 


tons In 
trebled, 


122,885 


howth decade the tonnage was more than 


line possessing in 1) eighty-three ships totalling 
, 


1 tons. It had doubled again by 


in this ve hundred and fifty-eight ships of 876,015 


ions At the opening of the war in 1914 the total ton 
ige-had risen to over 1,200,000. In that same year, 
the Nerth German Lioyd, whose growth during the 
“ame period has been also phenomenal, possessed a to 
tal tonnage of about 850,000, 
Evidently her two great steamship companies have 
had no cause to complain of interference with the free 


¢} 
dom of the 


Now as to thi 


seus 
trade of Germany: 
1913 


registered 


neral maritime 


We find that during the ilendar year there en 


tered "OOO net tons of 


German ports 14.26 


German ships and 12,840,000 tons of foreign ships, and 


that there cleared from German ports about the same 
amount of shipping, equally divided between foreign 
ina German, the total entered and cleared being M4 
258,000 net registered tons of shipping The total 


quantity of goods imported and exported by way of the 


seas In this year reached the huge total of 78,835,105 
tons 
The Editor of the Screntiric American, in view of 


the above facts, would like to inquire of the German 


Ambassader, o7 German representative who can 


speak with authority, 
overnmment in 


any 


what is claimed by the German 
for a greater freedom of the 
the blockade, 


a legitimate weapon of warfare 


its demand 
seas? It eannot allude to practise of 
which is recognized as 
refer to the intern 
tween neviral nations? If so 


lwperlal Government has as 


Loos if uption of commerce as be 


it would appear that the 
new 


sumed role of action 
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rights of neutrals, and in view of the 
is rather 


n defending the 


vigantic struggle in which it is engaged it 


surprising that it should have either the time or incli- 





nation to discuss such an abstract proposition, espe- 


in view of its activities in neutral Belgium. 
is for freedom of the seas first, last 


cially 

This Government 
and all the time,-and it will be pleased to know whether 
there has been any period in which the freedom of the 
seas has not existed within recent times. In case this 
principle of the freedom of the seas were exercised in 
the direction of compelling Great Britain to limit or 
reduce its naval armament to the point at which Ger- 
many, with its comparatively limited littoral, would ob- 
Britain, what 
the 


predominance over Great 
the that 


of the seas which had been extended by Great 


tain the naval 


guarantee would world have freedom 


Britain 
continued by the Imperial Government? Fur- 
thermore, the 
desirable for the peace of the world to have one empire 


which 


would be 
would it be 


question naturally arises, 


exercise that complete apotheosis of militarism 


would include at once an omnipotent military system 


on land and a complete naval predominance? 


We, as Americans, believe in this freedom of the seas, 
but let us insist upon its being the same freedom of the 
seas which we and Germany have enjoyed during the 


past half century. 
It is believed that our people would welcome a free- 


dom of the seas which would assure at all times an 
open pathway for all neutral nations to any nation 
engaged in hostilities It is believed that such a con- 


would be a great advance in the ethics of war, 
this 
matter of 


dition 


would be imt ible to bring it about at 
juncture in the and if it 


international agreement, what guarantee would there be 


but it 
war; were made a 


that in the stress of war such an agreement would be 


lived up to, especially in view of the way in which treaty 
in the war have been disregarded ? 


rights present 


The Mobilization of American Dye Makers 
UT of a threatened calamity to American manu- 

arisen a 

the 


facturers dependent on dyestuffs has 


great and ever-increasing industry during 


past twelve months, Problems seemingly impossible of 
mastered by an army of patriotic 
the 


like of 


solution have been 
aided by 
the 


even approached in 


chemists, organizers and capitalists, 


support of the Government, in a manner 


which has never been equalled or 


the history of the United States, While the opening 


days of the European war found the American textile 
industry dependent almost entirely on European manu- 
facturers of dye materials, the end of the war bids fair 
to find the I 
dustrial independence in this particular at least. 


nited States in a position of absolute in- 


At the outbreak of hostilities, textile and other allied 


interests in the United States were suddenly brought 
face to face with a threatened shortage in the supply 


said that the 


abroad. It 
manufacturers, accustomed to depending on 
from 


of dyestuffs from may be 


American 


German sources for their supplies, went home 


on one day only to return on the following 


the 


their plants 
shortage in their 
the 


day to meet alarming threat of a 


indispensable supplies, as it were, so sudden was 
change 

While 
Germany 


strenuous efforts on the part of leading representatives 


for weeks the shipments of dyestuffs 


some 


from were suspended, as a result of the 


of the textile industries and of firms engaged in im- 
porting artificial colors the movement was soon re- 


stored to nearly normal figures, only to be interrupted 


seven months later when an embargo was declared on 


the shipment of dyes of German origin to neutral coun- 


tries. Since March 15th of this year no shipments 
have been received, with the single exception of 50 
tons coming to the port of New York—a supply suf- 


ficient to meet the needs of the nation for a single day! 


Although England has, during the past seven months, 
granted free passage to the United States of two 


steamer-loads of artificial colors of German origin, the 


German government has refused, on certain grounds, 


to allow this supply to pass out. 

Thus the United States had to shift for itself, since 
Germany was no longer to be depended upon for dye- 
stuffs and artificial colors. The Government was im- 


mediately cognizant of the seriousness of the situation 


and had an investigation made of the existing condi- 


tions, with the discovery of the fact that the available 
supply of German dyes would be exhausted before the 


end of the summer. The immediate use of vegetable 
dyes was promptly urged, as well as the pressing need 
for economy. And the manufacturers were quick to 


the Government’s advice and in manner 


possible ameliorate the situation. 


heed every 
The first phase in meeting the dyestuff shortage has 


been to increase the output of a few existing American 


establishments devoted to the manufacture of artificial 
was twelve months 
had 


invested 


¢ material. Before the war 


colori 
old 
doubled, 


the output of American coal-tar colors been 


having been 


naturally, involved a notable in- 


sums of 
in the industry. This, 
crease In the production of coal-tar dyes, which called 


great money 
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into existence a number of new companies engaged in 
the manufacture of intermediates, especially of aniline, 
Firms are appearing in great numbers, coming to the 
rescue of the textile industries. Aid has also been 
forthcoming by making more extensive use of dyewood 
extracts, 

The question naturally arises: 
initiative and capital in creating the great 
extinction dye 
send their goods to our shores? The answer is 


Is all this preparation, 
industry 
doomed to when German makers can 
again 
found in the simple statement made by the Secretary of 
Commerce through the American September 
30th, when it was announced that the policy of the pres- 
protect 
Leaders 


press on 


ent administration would henceforth be to 


American enterprises against foreign rivals. 
in the new industry already are looking forward to the 
moment when the President shall affix his signature to 
a law making as impossible in foreign trade as it is in 
domestic trade any attempt to crush, stifle and throttle 
a new industry. Thus it would appear that the Ameri- 
dyestuff industry, under the protection of the 
United States Government, be a insti- 
tution, constituting another plank in the platform of 
our industrial independence which is so rapidly nearing 


can 


is to permanent 


completion. 

No more competent person could be found to write on 
the dyestuff situation than Prof. Thomas H. Norton, 
Ph.D., Sec.D., of the Bureau of Foreign and Domestic 
Commerce, intimate contact with the 
dyestuff Prof. Norton, 
in an article the first half of which appears elsewhere 
in this issue, tells of the past, future of 
which promises to soon outgrow its 


who has been in 


problem ever since it arose, 


present and 
the new industry 
babyhood and assume the proportions of a gigantic en- 


terprise, 


Awards for New Truth 

HERE are a number of institutions that pay 

people to try to make new scientific discoveries; 

why is there no institution in our society to pay 
for the new truth gained by independent scientific in- 
vestigation? This question has been put to us by C, J. 
Kullmer, Ph.D., Professor of German at Syracuse Uni- 
versity, and in discussing the subject he says that as 
matters now stand, a man who has spent, say, five hun- 
dred hours of labor and five hundred dollars of his own 
money on a scientific quest which proves successful and 
yields valuable new truth has no prospect of any direct 
Our 
society has no adequate system of reward for scientific 
the field of the 
reward of the investigator is secured by patent protec- 
tion. Where the new truth takes a form not adapted 
to sale in the market, society accepts the gift and makes 
This is 
the ad- 
learning 


reward for his labor or of the return of his money. 


discovery. In mechanical invention 


suitable reward 
not 


institutions of 


little or no provision for a 


not just and as a system does stimulate 


vancement of knowledge. In 


increases in rank and salary sometimes, but not always, 


reward scientific production, Often such increases in 


rank and salary are made dependent on publication; 
but this again is not a proper stimulus to scientific 
work 


What is needed is a direct recompense for all money 
and for the time and effort expended, given in such a 
form as to insure public recognition of an attainment 
The hundred who 
are best equipped for advancing knowledge have prob- 


valuable to society. thousand men 
ably an average income of between one and two thou- 
sand dollars. Outside of their special technical work 
they lead the lives of ordinary men, Their families, 
their relatives and their friends cannot possitly esti- 
mate the value of papers read before learned societies, 
of articles in technical journals, should they by chance 
Even the boards 
of trustees of our five or six hundred colleges have no 
the the production of 
Under these circumstances it demands 


happen to hear of them. various 


way of estimating value of 
their faculties. 
an unusual devotion to science to take from the small 
family income the money for books, apparatus, assist- 
that is necessary in most investi- 


mere 


ance, traveling, etc., 
gations, to say nothing of the endless hours of 
drudgery that accompany many a research. 

We look primarily and properly to our families, our 
relatives and our friends for recogni¢ion in our life’s 
work. 
ward it in such a manner, we must stamp it in such a 
that the scholar’s family, his relatives and his 
friends may properly value it. Not the international 
fame of a Nobel Prize, but an award of national repw 
that Such an award 
should properly come from the national Government, 
However, 
sin- 


To stimulate scientific production we must re 


way, 


tation will mean a local honor. 


but that seems now difficult of attainment. 
among our men of great wealth there are many 


cerely interested in the advancement of knowledge. 
A foundation of $10,000,000 would mean one thou- 
sand yearly “awards for new truth” of $500 each. 


A board of directors made up of the leaders in all 
branches of science would have no great difficulty in 
reviewing the scientific production of each year and 


distributing the awards. 





, 1915 


ged in 
iniline, 
to the 
> been 
‘ewood 


ration, 
dustry 
‘Ss can 
wer is 
ary of 
ember 
* pres- 
rotect 
adders 
to the 
ure to 

is in 
rottle 
meri- 
f the 
insti- 
m of 
aring 


te on 
rton, 
estic 
1 the 
rton, 
‘here 
e of 
y its 
> en- 


pay 
‘ies: 
pay 
in- 


un- 
wn 
ind 
ect 
yur 
ific 
the 

















November 6, 1915 


Electricity 


Electrical Supplies in Cuba.—In Santiago de Cuba 
and throughout southeastern Cuba there is a constantly 
increasing demand for electrical supplies and apparatus 
of various kinds. The American consul for that district 
announces that all cities of any size are now supplied 
with electric lights and that electricity is extensively 
used on plantations. 

An Electric Hammer of New Design has recently 
been evolved by a leading American electrical manu- 
facturer. Briefly, the new hammer consists of a high- 
speed, series-wound electric motor driving an eccen- 
tric mechanism through reduction gearing; the mechan- 
ism, in turn, operating a plunger which is virtually the 
hammer. A sleeve is provided in which the drill or 
hammer rod may be inserted, so that it can be rapidly 
struck by the plunger. 

New Welding Process for Economizing Platinum.— 
There has been perfected in England a process for 
welding platinum contacts on springs, thus effecting 
a saving in the amount of platinum used. Essentially, 
the main feature of the process is the placing of a thin 
coating of copper plate on the platinum, which not only 
facilitates the task but also reduces the welding current 
necessary. An automatic welding machine is used in 
the process. It takes a strip of platinum sheet or a 
coil of platinum wire, depending on whether a flat or 
pointed contact is desired; and deposits a piece of 
platinum of the proper size on the spring and holds it 
in position during the welding operation. The welded 
contact is flattened or pointed by a die as it leaves the 
machine. 

New Field Telephone and Buzzer of U. S. Army.— 
The United States Signal Corps has recently invented 
a new form of field telephone and buzzer which will 
hereafter replace the field buzzer, cavalry buzzer and 
field artillery telephone. The buzzer is strictly a port- 
able instrument for use in the field. It can be employed 
as a telephone until a break in the line renders this 
method of communication inoperative; the buzzer 
method of signaling in the Morse or Continental tele- 
graph codes then being resorted to. When used in the 
latter manner, the signals are received at the other end 
of the line in the form of a high pitched hum, broken 
up to form the dots and dashes of the codes. The line 
consists of a single wire laid on the ground. The wire 
is wound on a reel held in a special framework on a 
soldier’s back. The soldier, walking rapidly in the 
direction in which the line is to be laid, pays out the 
wire as needed. A simple ground connection is used 
at both stations for the return circuit. Even with the 
line severed, it is possible to maintain buzzer com- 
munication. 


Electricity in Motion Picture Studios.— Although 
the construction of motion picture plants is rendered 
very costly by the large areas of glass roofs and walls 
that are erected to shelter the daylight studios or 
stages, it is very seldom indeed that the natural light 
alone can be employed for photographing scenes. 
Artificial illumination is necessary even on bright days, 
for sunlight cannot be depended upon—the overshadow- 
ing of the sun for even a single moment would spoil a 
strip of film and necessitate retaking the action. At 
one time the are lamp was considered the most suitable 
form of studio lighting, but to-day it has been almost 
entirely supplanted by the Cooper-Hewitt mercury 
vapor lamp. As a rule, it is assumed that for proper 
lighting there should be a current expenditure of 100 
watts in the mercury vapor lamps to each square foot 
of floor space; stages lighted under these conditions 
having a floor illumination averaging about 400 foot- 
candles. However, as in the instance of industrial 
illumination, no hard and fast rule can be said to 
govern the lighting requirements of all studios. 


An Explanation for Increased Radio Antenna Re- 
sistance.—In a paper prepared by L. W. Austin and 
issued by the Bureau of Standards, an explanation is 
offered for the increase in resistance in radio antennze 
when the wave length is increased. The resistance of 
an antenna may be subdivided into three parts: the 
ohmic resistance in the wires comprising the aerial 
system ; the so-called radiating resistance, and the earth 
resistance. By way of beginning his explanation the 
author compares an antenna and the earth below it 
to the two surfaces that form an electrical condenser. 
Further, he calls attention to the poor conducting 
medium between the surface of the earth and the actual 
conducting medium some distance below. The poor 
conducting material acts as an imperfect dielectric, and 
in the testing of imperfect condensers it is an estab- 
lished fact that the dielectric losses increase in direct 
proportion to the wave length of the current employed 
in the measurements. This, the author claims, is the 
reason for the increased antenna resistance with in- 
crease of wave length, and in the way of proving his 
theory he has placed on the surface of the ground be- 
low an antenna large surfaces of wire netting, which 
resulted in a lowering of the antenna’s resistance. 
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The British Association, notwithstanding the war, 
had a most successful meeting this year, at Manchester, 
with 1,438 members in attendance. Social features 
were almost eliminated, apart from a reception by the 
Lord Mayor, held at the School of Technology. Next 
year’s meeting will be held at Newcastle, under the 
presidency of Sir Arthur Evans, and the following year 
the association will meet at Bournemouth. 


Philippine Botany.—The present status of knowledge 
regarding the flora of the Philippines is reviewed in a 
recent paper by E. D. Merrill, in the Philippine Journal 
of Science. In the past 15 years the number of known 
species of ffowering plants has increased from 2,500 
to more than 7,000, but it is probable that the total 
number is not less than 10,000. Most definite botanical 
exploration has thus far been confined to parts of 
Luzon and Mindanao. 


A New Survey Vessel for Alaskan Waters.— The U. 8. 
Coast and Geodetic Survey has just awarded a con- 
tract for the construction of a 1,000-ton steamer, to be 
used in surveying the dangerous waters of Alaska and 
Bering Sea. The vessel, which is to be named the 
“ Surveyor,” will accommodate a crew of 66 officers and 
men and will cost, with her equipment, $220,000. 
Strange to say, the construction of this vessel, destined 
for service in Alaska, has been undertaken by a firm 
at Manitowoc, Wis.. on Lake Michigan. 

The Memorial Volumc of the Transcontinental Ex- 
cursion of 1912 has been published by the American 
Geographical Society. Sad, indeed, is the contrast be- 
tween the spirit of international fellowship that 
brought together on that memorable journey the lead- 
ing geographers of Europe and the senseless struggle 
that now separates them. The volume contains 26 
papers by the members of the expedition, in English, 
French, German and Italian, and presents a unique 
series of impressions of American geographic features 
from the European point of view. 

Recent Explorations in Brazil.—In a recent letter 
to Mr. Roosevelt, Col. Rondon, the Brazilian army 
officer who took part in the famous expedition that ex- 
plored the “ River of Doubt” (Rio Theodoro), reports 
the completion of the overland telegraph line with the 
construction of which he has been busy for several 
years, and which was brought to public notice in con- 
nection with the expedition above mentioned. This 
remarkable line, having a total length of 972 miles, 
extends from Cuyab& to Santo Antonio, on the Madeira, 
and thus intersects a vast and little-known jungle. A 
road has been built along the route of the telegraph, 
and the pacification of the Indian tribes has been a 
feature of the undertaking. Col. Rondon is now pre- 
paring an official report of his explorations and maps 
of the region traversed. He states that Lieut. Marques 
de Souza was sent last February to descend the Anandz 
River, which is supposed to be the source of the upper 
Aripuana, the latter being one of the chief affiuents of 
the Theodoro. 

Wire Drag Surveys Off the Massachusetts Coast. — 
The old method of hydrographic surveying with the 
lead line is adequate for showing the slopes of the bot- 
tom, but does not reveal the presence of all isolated 
rocks and ledges, such as abound on some coasts and 
are a serious menace to navigation. In recent years 
the U. S. Coast and Geodetic Survey has made suc- 
cessful use of an appliance knewn as the “ wire drag” 
viz., a wire several thousand feet in length, supported 
at any desired depth in the water by specially designed 
buoys, and towed by two or three power boats. If no 
obstruction is encountered, it is known that no dangers 
to navigation exist above the depth to which the ap- 
paratus is adjusted. The Survey announces that dur- 
ing the past season a survey, by this method, has been 
made of the approaches to the port of Boston and along 
the coast as far as Plymouth, including the route be- 
tween Boston and the Cape Cod Canai, and numerous 
patches of pinnacle rocks and boulders have been dis- 
covered. All dangers, however small in extent, will 
hereafter be shown on the charts of these waters. 


Thunderstorms in the United States.—In the 
Monthly Weather Review Mr. W. H. Alexander has 
published a series of 13 charts, showing, for each 
month and for the year, the frequency of thunderstorms 
occurring at the regular stations of the Weather 
Bureau during the 10-year period 1904-1913, inclusive. 
Taking the year as a whole, we find two regions of 
maximum frequency; one over Florida and the other 
over northern New Mexico. The station having the 
highest record is Tampa, Fla., with 944 thunderstorms 
in 10 years, or nearly a hundred a year. Two other 
Florida stations had more than 800. In the New 
Mexico centre of high thunderstorm frequency Santa 
Fé is credited with 732 thunderstorms in 10 years. 
The fewest storms are recorded at stations on the 
Pacific coast, especially in California and Washington, 
the record for infrequent thunderstorms being held by 
San Francisco, with only 8 in 10 years. 
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Astronomy 


Classification of Visibility in the Telescope— 
A recent publication of the British Astronomical Asso- 
ciation gives a convenient classification of the different 
ways in which objects are seen in the telescope, 4s 
follows: A glimpse of an object does not last more 
than 0.3 second. A short view lasts from 0.3 to 1 
second. An object held steadily is one whose visi- 
bility continues for 1 second and above. 


The Number of Stars visible in the largest tele- 
scopes has been yariously stated. A few years ago an 
estimate of 125,000,000 was current. According to a 
recent estimate by Chapman and Melotte there are 
about 219,000,000 stars brighter than the twentieth 
magnitude. Prof. Hale has recently stated that 
“there is reason to hope that a 100-inch telescope would 
add nearly 100,000,000 still fainter stars, many of them 
lying beyond the boundary of the universe as at present 
known,” and within a year or so such a telescope (i. €., 
a reflector) will probably be in use at Mount Wilson 
Observatory. 

Temporary Stars.— Most of the textbooks suggest that 
temporary stars, or “ nove,” may result either from the 
collision of two bodies in space or from a sudden ex- 
plosion or eruption of a single body. Prof. Hale, in 
his recent review of the last ten years’ work at Mount 
Wilson, states that a more plausible hypothesis is that 
of a faint star suddenly plunging into a gaseous nebula. 
The spectra of nove, after passing through remarkable 
changes, have usually been supposed to correspond 
closely in their last visible stage with the spectra of 
nebulz. Observations at Mount Wilson, however, are 
in harmony with an observation of Hartmann in show- 
ing that there is, at least in some cases, a still later 
stage, in which the characteristic lines of the nebular 
spectrum disappear, as if the star had finally paased 
out of the nebula which caused its sudden outburst of 
luminosity. On this hypothesis, the temporary bright- 
ness of these stars would be analogous to that of a 
meteorite passing through the earth’s atmosphere and 
raised to incandescence by friction. 


The Canals of Mars.— According to the report on 
the 1909 opposition of Mars, just published by the 
“section for the observation of Mars” of the British 
Astronomical Association, under the direction of BP. 
M. Antoniadi, “the alleged existence of a geometrical! 
network of canals on Mars has received a lasting and 
unanswerable confutation.” Mr. Antoniadi had the 
advantage of using on Mars the great Meudon re- 
fractor, the most powerful telescope in the Old Worid. 
In working with smaller instruments he himself had, 
like other observers, obtained frequent glimpses of 
narrow, straight lines, but in the Meudon instrument 
these lines were seen only when the definition was 
bad and the image of the planet “flaring.” With 
good seeing, a complex natural structure of the so 
called “continental” regions of the planet was re- 
vealed, a variety of irregular bands and shadings, re- 
placing the sharp, narrow lines drawn by Schiapa- 
relli, Lowell and others. Mr. Antoniadi pronounces 
the geometrical lines, and also the doubling of the 
lines, mere optical ilusions, and presents a large num 
ber of his own drawings side by side with those made 
of the same regions by Schiaparelli and Lowell, in 
support of this contention. He notes that the mark- 
ings which Schiaparelli only glimpsed with his modest 
8%-inch refractor were held quite steadily in the 
32%-inch refractor at Meudon. 


A Calendar for Mars.—In discussing periodic phe- 
nomena observed on the surface of Mars it is desirable 
to have some way of recording their time of occurrence 
with respect to the Martian year and seasons. A Mar 
tian calendar proposed a few years ago by Prof. 
Douglass, of the Lowell Observatory, divided the 
planet’s year into 365 parts, corresponding to 365 equal 
angular divisions of its orbit, but to unequal periods of 
time, owing to the eccentricity of the orbit. A some 
what different calendar is deseribed by Prof. W. H 
Pickering in his 10th Report on Mars. A Martian 
year is about 687 terrestrial days in length, but con- 
tains only 668.6 Martian solar days, as Mars has a 
slightly longer period of rotation than the earth. Ip 
order to avoid the complication of leap years, Prof. 
Pickering ignores the solar day, by which an inhabitant 
of Mars would presumably regulate his daily life and 
set his clocks. For the purposes of the calendar the 
planet’s year is divided into exactly 669 parts, or 
calendar days, the length of one of which is about 53 
seconds less than that of the Martian solar day. These 
calendar days begin all over the planet at the same 
time. The year is divided into 12 months, named te 
correspond with our own. The first nine months 
contain 56 Martian days, and the last three SS. 
The date depends upon the longitude of the sun 
as seen from Mars. Thus it is August 55 in Mars 
when the sun’s longitude is 159 deg. The terrestrial 
date corresponding to the same solar longitude is 
September Ist. 
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N its effort to secure from Congress the legislation 

necessary to provide adequate preparedness for Na 

tional Defense, the National Security League and its 

several committees have investigated and reported upon 

various facts and measures showing the situation and 
} 


needs of the country 


it is unfortunately not generally understood that pre- 
pareiness is not measured in terms of men alone, but 
relates to all the various mechanical devices and ap- 
pliances available for wat This in itself is an enor- 
mous and costly element; but equally important and 
essential is the organized human force necessary to 
utilize the many mechanical appliances required for 
waging a modern war. The handling of guns, ordnance 
of all kinds, ships for over and under sea use, aero- 
planes, electrical devices, explosives, calls for men 


properly educated, 


trained and organized for the 
purpose 

A democracy such as ours, is, in the main, dependent 
upon the Militia in time of war. The Militia under our 
Constitution consists of all able bodied males between 
the ages of 18 and 45 vears, but this great body of men 
consisting of approximately 25,000,000 people, has re- 
ceived no traiping to fit them for rendering the duty 
required by their citizenship, and we have moved along 
in sublime indifference and blissful ignorance until the 
awakening which the present war in Europe has brought 
about 

Without question, the most difficult phase of the 
problem of obtaining an adequate National Defense 
that now confronts the American people and Congress 
is: How economically and effectively to convert that 


portion of our twenty-five million potential national de 


A battery of national guard field guns in action 


fenders into the 


bear arm 
At no 
nation, | 


s” sufficient for purposes of defense 
time during our 


ms a 


“ citizenry 


trained and 


ac 


comprehensive or effective 


‘customed to we have fought, it has been necessary to equip, organize 


and train our army after war had begun. This policy, 


139 years of existence as a so wasteful of men and material, is so thoroughly in- 


effort been consistent with shrewd American business methods that 


made to train and organize our militia into the properly one marvels at the assininity of a nation that will per- 


sist in it. 











Our present National Guard is by far the most effec- 
tive organization of citizen soldiers that we have ever 
had, and the officers and men composing it deserve great 
credit for what they have accomplished; yet it com- 
prises but about one half of one per cent of our poten- 
tial resources of men available for purposes of defense, 
and is as a whole so far below the standards of modern 
war in equipment, organization and training that it is 
thought by many, who have devoted years of careful 
study to this problem, that it would be wise to entirely 
abandon our present system. 

I do not feel disposed to approve such drastic action 
and would hesitate to do so if I did, for it is the policy 
of the National Security League to leave the solution of 
such technical problems to the men whose position, 
education and training along military lines best fit 
them to decide such matters. 

Having served a number of years as a Captain and 
Company Commander of the National Guard, I have 








balanced 


successful 


A national guard armored automobile 


and equipped body 


war. 


Half-baked makeshift 


taken a special interest in that part of the League's 
work relating to the Guard. 
In order to learn how the League might most effec- 


necessary for waging a tively serve the best interest of the National Guard, I 
laws have from wrote to many officers in varidus parts of the country 


time to time been passed by Congress and the various requesting their opinions and suggestions. Without ex- 


states, with results in each case almost wholly farcical. ception, they all agreed that the first and most im- 
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knows that 


in 


every war portant step necessary was to place almost the entire 

















Telephoning the range to a battery of artillery 





Wireless equipment packed for transportation on a mule 
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Motor-cycle fitted with an ambulance side-car 


control of the Guard in the hands of the War Depart- 
ment ;—in a word, to nationalize the organized Militia, 
making the Guard a National Guard, in fact, as well as 
name. The following from Gen. Albert J. Logan, of 
Pittsburg, Pa., is practically a summary 


of replies received to my requests. 


service in the organized Militia or National Guard is an 
honorable one and a patriotic duty, it would encourage 
young men to associate themselves with the service, be- 
cause of the fact that they will be helping their Govern- 


Baking bread for the army in the field kitchen 


service. If employers of men would endeayor to 
adapt their work so that members of the Guard 
might be able to attend the necessary duties as re- 
quired by the National Guard service, giving them 
their moral support and encouragement, 
I believe that is all that should be re- 





‘In regard to the best support that 
might be given to the National Guard, it 
occurs to me that it can be summed up in 
better financial support from the Federal 
Government and earnest moral support 
of all good citizens. In many of the 
states, and more pointedly in others, 
the Guard is expected to maintain an 
efficient organization without sufficient 
financial aid, therefore, I believe that 
the first important step is to have the 
allowance made for the support of the 
National Guard increased and proper ar- 
mory facilities provided. The Militia Pay 
Bill that has been asked from the Fed- 








quired and all that would be necessary 
I do not see why any particular class of 
employers of men should be called upon 
to compensate men for the time they 
would serve in the Guard; but if they 
will make it possible for them te have 
the time away from their employment 
(which should not be a great number of 
days in any one year) that would be do- 
ing what is fair, and with these condi- 
tions prevailing, a large number of men 
could be trained to be efficient in the 
military service at a much less cost than 
any other system I can think of.” 

Of the many conditions that mitigate 
against the National Guard fulfilling its 








eral Government is of vital importance 
in building up and maintaining an effi- 
cient organization. The moral support 


Detachment of the Seventh Regiment, N. Y. N. G. 


function, the two that stand out most con- 
spicuously are lack of men and lack of 
funds. 





from good citizens is also a very im- 
portant factor in maintaining an effec- 
tive organization. I think that the re- 
sults accomplished through the efforts of 
the League in securing for the National 
Guard the endorsement of large employers 
of men is very good and desirable, but, 
I do not think that the support of the 
large employers of men alone should be 
encouraged, and the fact that some of 
them offered to allow their men, who are 
members of the National Guard, such 
time as is necessary for instruction to be 
absent from their employment without 
loss of pay, should not be made too much 
of a feature. If the National Guard was 








As a nation we are prone to have noth- 
ing but praise for the volunteer in time 
of war and disinterest if not scorn for 
the same man in time of peace. Un- 
questionably, the young man who in time 
of peace acquires the training that will 
fit him for efficient service in time of 
need deserves a great deal more credit 
than the one that persistently refuses to 
secure that training, but with his patriot- 
ism afire burdens his country with the 
necessity of training him after hostilities 
have begun. 

It is unfortunate that there should 
exist in this country so large a class of 





citizens who openly sneer at the Guard 





composed of young men employed by the 
larger and wealthier employers, it would 
have a tendency to have the organization 
looked upon as a corporation organization. We should 
rather encourage all good citizens to feel that they have 
a part and a duty to perform in the protection of their 
nation. I believe that if we will dwell on the idea that 


A battery of machine guns in action 


ment, and that this service is as much a part of our Na- 
tional Government as any other department or division 
thereof, and not as now in many cases having these 
young men criticised and twitted for belonging to the 


To question their own patriotism is to 

offer them insult, yet they persistently 

maintain an attitude that is not only distinctly un 

patriotic, but creates a condition that is one of the great- 

est obstacles preventing the establishment of an ade- 
(Concluded on page 410) 
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Fording the creek after the bridge was destroyed 
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Strategic Moves of the War, October 27th, 1915 


By Lieut. J. B. W. Gardiner, Formerly of the 11th Cavalry, U. 5. A. 
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would exert the proper effect at the proper moment. The Dvinsk movement was 
proving unsuccessful, and south of the Pripet marshes to the frontier of Rumania 
the Russians were not only holding their own but were steadily pushing the Teutons 
back with grave losses in killed, wounded and prisoners. If the Balkan states were 
to be properly influenced some spectacular move would have to be made, 2 move 
that was certain of success and which was close enough to them to absolutely fix 
fighting machine and were apparently doomed to retreat until the marshes east of their attention. And this was in great part, at least, the origin of the attack on 

We cannot but doubt that Germany would have elected to make such qa 


—— not as dramatic as the operations against Serbia which have for the past 
i several weeks oc upied the greater part of the attention of both the public 
and the press, the situation in Russia is, from a strictly military point of view, much 
more interesting and certainly vastly more important. The Russians, driven from 
the Dunajec to the San, from the San to the Vistula and the Bug, and from there 


to the Dvina, the Niemin, the Styr and the Sereth, seemed entirely outclassed as a 


Pinsk forced a division of their forces. Then by concentrating on the various units, Serbia. 
move for military reasons at a time when the drain on her reserve in men was go 


great and when on both eastern and western fronts there was the strongest demand 
The reserve remaining to the Teutons is none too great in any 


first one and then another could be defeated and a decision reached. For months 
there wes no relief—the result seemed to be the inevitable total defeat of Russian 
arms At Warsaw, at Ivangorod, at Vilna, at Riga, they were apparently trapped, for reinforcements. 
event, certainly not more than two mil- 


and in each case barely managed to escape before the trap was sprung. But suddenly 
lion men all told in both Germany and 


they stom! their ground and the German advance, which had been proceeding at 


















































the rate of five miles a day, commenced to slacken and in a short time ceased en- Austria. To expend part of that declin- Wy 
tirely. Von Hindenburg and Mackensen found themselves unable to create the usual ing reserve in what is at best but a sub- oh, 
salient in the Russian lines and force a retreat by crushing in the sides. Several sidiary undertaking would certainly not £ gion 
reasons may be found for the revival of Russian power. The most important, how- be done if the matter of choice was ab- 
ever, is unquestionably that lack of railroad transportation prevented the Teutons solutely free. It is true, of course, that MITA 
from concentrating their artillery and also limited to a considerable extent the the movement was not undertaken until 
supply of shell. This will be at once evident from a brief analysis of the railroad the Teutons were assured of Bulgaria’s a DvINSK 
features which affect the Russian front. Once the line of the Bug is crossed there assistance. On the other hand, it is 
are but two important railroad systems running north and south—the line from equally true that Bulgaria’s assistance . 
Riga through Dvinsk, Vilna, Grodno, Bielostok, Brest-Litovsk and Cholm, and that was obtained only with the understand- Non 
from Riga, I*vinsk, Vilna, Baranovitschi, Luninez, Sarny and Rovno. One or the ing that simultaneously with their inva- 
other of these lines is absolutely necessary to the success of an army operating on a sion of Serbia from the rear there would PY, 
. : , : : : ae ea ot : : a LN 
north and south frong, whether its object is offense or defense. The prodigality in be an invasion by the Teutons from the 
the use of artillery that has characterized this war, the use of guns of large calibre north. Ld 
in field operations, the provisioning of the vast numbers of men engaged, all com- In view, therefore, of the demands on Groove Vr MINSK 
. 4 
bine to place on transportation facilities a burden so great that the railroad is the the Central Empires for men from all b TH <> 
only form of transportation that can cope with it successfully. The first mentioned fronts, any consideration of the effect ~ OW! TS, 
A I I BAP my 
line was in the hands of the Germans last on the general situation of the fighting /ELOSTOK } 
Z August. At that time an opportunity was of- now in progress in Serbia must first hen 
; fered them by this possession of intrenching look to the increase in numbers brought e 
{ and holding this line with a comparatively to the Teutons by Bulgaria’s entrance 2 
} few men while turning their main attention into the war. Bulgaria has a population 4srovs m 
' to the west. But this opportunity Germany of about 4,000,000. This population has PRIPET, : 
( refused to seize. Ahead of them was the within the last five years been through we 
4) possibility of a decision over the Russians two bitterly fought wars which must nec- Cre, 
rf either by dividing their forces and defeating essarily have depleted the ranks of those / Lur, ove 
Al them in detail or by wearing them out and available for military duty. More- “y 
i by successive defeats force them into a sepa- over, a proportion of the population 
rate peace the Mohammedans—are either by law 
4 ke EM BEROR LZ 5 
ii vd = 72 Germany has always realized, as Bern- or, which amounts to the same thing, by 5 
7% hardi himself has claimed, that in the event royal proclamation exempt from mili- TARNE POL 
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Where eleven nations are battling for supremacy O\urM. 
f 
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; of such a coalition as that now existing being formed against her, the only chance tary service, u <= 
r of ultimate victory would be to beat one thoroughly and effectively and then turn Normally,] J 4, DAWvate “ y 
hy A A “8. ~ 0 
ch on the other. It was by this means Napoleon was successful, and it was only when Bulgaria # Val ] 
England, Russia and Prussia refused to break away from each other that he was could put R ny % 
finally defeated. With Napoleon's fate before them, and the doctrines of their mili- into the field A & 
tary teachers firmiy fixed in their minds, the Germans elected to abandon their line the usual 
and go forward even if such a movement condemned them to an almost indefinite ten per cent Crenas M 
offensive, an offense that could not be terminated until the Vilna-Rovno railroad of her popu- N H 
system was securely in their hands. If it should so happen that the fortunes of la tion, or fea Q N 
‘ P 10 
war favor the Allies and the Germans eventually lose, it will be this decision more about 400,- or} : 
then any one other that will have broken her back. Having made their decision. 000 men. But by reason of ase “0 < : — 
. ‘ J >= 
Germany pushed forward rapidly, advancing in the centre with the same rapidity losses sustained in the last 7/4 an oo Uv G 
that had marked their movements since the line of the Dunajec was forced back in two Balkan wars and be ALON eNOS _J 4 
April. But the Russian defense stiffened as it fell back and the German transporta- cause of the exemption of Mon, 
tion became less efficient as the Teutons moved forward, and although they are still the Mohammedans, the maxi- va GALL 
nearly fifty miles from the greater part of the system, they seem unable to make mum number that Bulgaria tad 
. . ‘ z. 
any further headway North of Baranovitschi to Riga a considerable portion of can call to the colors is cer- “Les 
the railroad is in their hands, it is true, but as long as it is crossed here and there tainly not more than 350,000. 
by the Russian battle line it is impossible to use even those sections of it that they This, however, is a well drilled veteran army, and were our minds 


hold. There are a number of lines running up perpendicular to the German front not accustomed to the idea of the millions already engaged on the 
from the west-——the roads from Grodno to Vilna, from Billostok to Ledo and Barano- French and Russian fronts, would be considered a formidable force. If 
Bulgaria had only the Serbians to consider and did not have to use part of her 
forces for other purposes, there would be, adding the 200,000 Teutons under Macken- 
sen, about 550,000 men available for the Serbian operations. But Bulgaria has 
other things to think of. Rumania on her northern frontier threatens to side with 
the Entente and the littoral along the Black and the Aegean seas is under constant 
bombardment from their battleships. A large part of the Bulgarian army cannot, 
therefore, participate in the offensive operations against Serbia, so that Serbia has 
opposed to her probably not more than 400,000 men. On the north the weakness of 
the Teutons in numbers is daily becoming more manifest. In spite of the fact that 
Serbia, decimated as her forces have been by war and by pestilence, cannot oppose 
the 400,000 Teutons and Bulgars with more than 250,000 men, the progress down 
(Continued on page 413) 


vitschi, from Brest-Litovsk to Luninez and to Lietsk. But there is no line parallel 
to the front over which supplies can be distributed. Germany therefore, at a time 
when the greatest demands are being put on her, finds her army in the east in a 
very uncomfortable position—between two lines, one of which is too far in her 
roar to be of value and the other on her front held by an enemy she can no longer 
drive. Here then was the situation before the offense against Serbia was begun. 
On the west, in France, Germany could not go ahead nor could she prevent the 
steady push eastward of the French trenches; on the east, in Russia, she had found 
herself confronting a defense that was somewhat stronger than her offense; on the 
south, in Galicia, the Russians were steadily advancing and capturing large num- 
bers of prisoners as they moved forward. The Balkans were seething; action by 
one or all of the Balkan states was possible, and something had to be done that 
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Correspondence 


[The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 
spondents will be withheld when so desired.) 


Some Suggestions Regarding Patent Office 
Practice 


To the Editor of the Screntiric AMERICAN: 

It is my understanding that the rules of practice of 
the Patent Office are at the present time being sub- 
jected to careful revision by a special committee 
selected for this purpose by the Commissioner of 
Patents, said committee acting under his supervision. 

It has occurred to me that, if from time to time your 
publication could be used by patent practitioners to 
present their views by way of objections and sugges- 
tions in relation to the present rules, much benefit 
would be derived by the profession and those who now 
or in the future may be in control of the revision work. 

I have in my files a letter from the present Patent 
Commissioner, Mr. Ewing, suggesting in relation to the 
publication in the ScreNTIFIC AMERICAN of an address 
before the Chicago Bar Association that your medium 
was used in order that his views would “reach the 
profession more generally than through any other 
publication.” It is with the above in mind, therefore, 
that I have taken the liberty of now sending you a 
résumé of certain observations regarding the patent 
practice under the present rules, observations based 
upon some 16 years’ active experience in practicing 
before the Patent Office. 

PRESENT RULE 75 

I have for a number of years viewed the practice 
incident to the operation of this rule as not altogether 
fair either to the public or to patentees whose patents 
may happen to be overlapped by subsequent patents 
based upon later applications. It is well known that 
during the early operation of Rule 75 an applicant was 
permitted to “swear back” of an unexpired domestic 
patent and receive a claim or claims dominating such 
patent, by submitting a showing of completion of his 
invention prior to the patentee’s filing date, which 
showing was certainly most inadequate and unconvinc- 
ing. It is true that in Jater years the practice has 
become more rigid or stringent in this connection and 
it may possibly be that the showing now required is 
in the nature of fairly good evidence. Notwithstanding 
this, however, I still believe that the patentee whose 
invention is “sworn back of,” so to speak, does not 
get really fair play. To those versed in the practice, 
the omission by such patentee of claims of the breadth 
of those contended for by the subsequent applicant, is 
not the fault of the patentee strictly speaking, but 
rather due to the incompetency of his attorney or 
possibly other conditions for which the earlier patentee 
is not responsible. In respect to many patents which I 
have had occasion to consider and which include claims 
anticipated by unexpired patents but secured through 
the provisions of Rule 75, I have been led to the con- 
clusion that, had the earlier patentee been given an 
opportunity to contest the grant of a dominating patent 
on the subsequent application, facts would have been 
adduced preventing such grant. But I am free to say 
that, irrespective of the merits of such a case as between 
the parties directly concerned, I regard the interest of 
the public of greater importance and feel that in some 
way or other Rule 75 might be modified to make more 
certain the equity of the grant of the monopoly to the 
party who supplies the showing required by said rule, 
a monopoly which on the face of the records is the 
result of a wholly ex parte proceeding. I dislike to 
criticize without being able to offer a better remedy 
than the suggestion of giving due notice affording the 
opportunity to contest on the part of the patentee. 
Ilowever, my present limited consideration of the sub- 
ject fails to afford me a knowledge of a better remedy 
though I submit that one may and will ultimately be 
devised. 

MULTIPLICITY OF CLAIMS 

While doubtless in respect to far more than the ma- 
jority of classes of inventions the question of multiply- 
ing claims in patents is not of great moment, to those 
practitioners working in the arts of more complicated 
machines this question and a remedy for the condition 
is an ever present one. To my mind, however, the 
manner in which the Patent Office itself is affected by 
the introduction in applications of claims ranging into 
hundreds in number is the serious aspect of the situa- 
tion. 

I had occasion some time ago to prepare the claims 
for a British application to cover the subject matter 
of a pending United States application for a very com- 
plicated registering machine. I was struck at the time 
with the comparison involving the fact that in the 
United States application there were originally over 
160 claims. Owing to the British practice I was com- 
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pelled to condense the subject matter of that large 
number cf claims into approximately 25 British claims, 
which are each required to characterize a different idea 
or constructional feature from anything presented in 
a preceding claim or claims, as every one knows who 
is familiar with British practice. 

After a fairly considerable experience in handling 
intricate cases of the above class I am concluded in 
my opinion as an attorney that we attorneys at the 
present time are permitted to insert a larger number of 
claims in our cases than ought to be inserted, or rather 
a larger number than the examiners should have the 
burden of examining. The proposition of building up 
claims step by step, one upon the other, when the real 
elemental difference between a claim and preceding 
ones is not very great, should be prevented by some 
equitable rule. Of course so long as attorneys are paid 
for their work and their competitors are permitted on 
behalf of clients to draft claims running into hundreds 
in number, an attorney feels it incumbent upon him 
to present the large number of claims as the usual 
thing. It is possible in respect to practically all com- 
plicated inventions submitted to the Patent Office, not 
including divisional features, to embody within the 
limit of 50 claims the important subject matter of 
the invention represented by each claim. I state the 
above limit with hesitancy knowing there may be con- 
siderable variance of opinion in reference thereto. 
However this may be, is it out of reason for the com- 
missioner to set a limit? When the claims run into 
a very large number in Great Britain the applicant 
is politely informed that they are multitudinous and 
that the invention must be set forth with sufficient 
definiteness. In Germany I doubt very much that the 
Patent Oftice would examine an application containing 
50 claims, or possibly a number much less. 

I believe in setting a limit for the examiners are 
overworked now and an examiner who has to get his 
work up to date is only human and cannot do justice 
to cases acted on where the claims run from 50 to 
200 in number. The possibility of invalid claims being 
found amongst such a large number of claims is great. 
The attorneys will fit into a practice where limitation 
is placed in this connection and though they may be 
horror-stricken at first they will cooperate subsequently 
just as they did after Commissioner Ewing set the limit 
of pendency of an application. 

ORAL PRESENTATION OF COMPLICATED INVENTIONS 


This suggestion also relates to applications covering 
complicated machines or the like. If it were allowable 
for the examiner to notify counsel that on such a day 
he would examine an application and request the at- 
torney to be present to answer questions and present 
the invention generally, much time would be saved to 
the examiner in arriving at a real understanding of the 
invention and the points of novelty which are deemed 
to exist. The object in view is to furnish as quickly 
as possible an explanation of the essentials of struc- 
ture and operation. I have myself spent as much as 
two days and longer in reading over a specification and 
drawings of a complicated patent seeking to get an in- 
telligent comprehension of the invention in so far as 
the elemental operation of the same is concerned. Often 
in such a case a 20-minute explanation would have 
saved a day’s work. 

FORMALITIES 

In conclusion I might state that I am of the opinion 
that where specifications are somewhat lengthy an ab- 
solute requirement should be made by the rules that the 
specifications be divided into sections based upon sub- 
ject matter capable of being divided under separate 
headings, and such headings should be employed. This 
would assist the examiner in comprehending the in- 
vention, arranging for its proper classification, and 
enable the patented inventions as references to be 
recognized in pertinency with greater facility. I would 
go so far as to require the heading system to be used 
for claims where the conditions will allow. 

I notice in a recent address before the patent ex- 
aminers that one of the examiners directed attention 
to the desirability of using numbers as reference char- 
acters. I have recognized the difficulty of reading 
reference letters and combined reference letters and 
numerals through many years of practice and I trust 
that a requirement for the use of numbers only will 
sometime be established as a rule. 

Joun F. Ross. 


Washington, D. C. 
The Naval Research Laboratory 


To the Editor of the ScrentiFic AMERICAN: 

Referring to your recent editorial, “A Laboratory— 
Not a Navy Yard,” I think it must have been written 
under some misunderstanding of what is actually pro- 
posed, although very likely justified by the incomplete- 
ness of the announcement which was made. I think I 
may safely say that the Naval Consulting Board is not 
in sympathy with any grandiose or impractical pro- 
posals. Most of its members are, or have been con- 
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nected with great manufacturing establishments where 
experimental and development works are continually 
carried out on a large and increasingly costly scale. 

They feel that the lessons of the present war and 
the scale of preparedness to which the Government is 
committed necessitate far more extensive basic meas- 
ures than are now afforded, a conclusion reached after 
a detail statement of naval facilities was in hand and 
some personal investigations had been made. To that 
end what was really advised was the establishment of 
a Naval Research Laboratory and Experimental Sta- 
tion, not to replace anything now existing which is 
doing efficient work, but to amplify and in a certain 
measure consolidate certain developments founded upon 
research, which may be vital in times of emergency 
for the quick attainment of results and a possible great 
saving from serious mistakes affecting any large 
programme. 

Five million dollars is simply the board's judgment of 
what may be looked forward to as an ultimate cost, 
extending over a period of years, of an establishment 
which will meet the future needs of the Navy, but which 
should be generally outlined now; and the estimate of 
one half of this amount is likewise the estimate of 
what might be the annual operating cost of such a 
laboratory and experimental station when fully de- 
veloped and utilized. This latter sum would then in- 
clude from a million to a million and a half doliars now 
provided for in specific annual appropriations for ex- 
perimental developments, which by authority of the 
Secretary of the Navy could be ultimately carried out 
in the new establishment to the relief of other much 
crowded facilities. 

The capital estimate also contemplates the possibility 
of land purchase, which might possibly be avoided, 
although it should not be if for the purpose outlined 
some special situation has decided advantages. For 
the moment, excluding from consideration such land 
purchase, I believe it is the general belief that the ap- 
propriation for the current year, to be expended under 
the authority of the Secretary of the Navy, after pian: 
of the buildings and equipment are sufficiently ad- 
vanced, would not be over about one million dollars for 
both, but it ought not to be less, and for the first year’s 
operation, say, five hundred thousand dollars. 

There is not the slightest intention of encroaching 
upon the special provinces of existing facilties, as, for 
example, such a splendid institution as the Bureau of 
Standards, whose initial purpose was the establishment 
of standards but which has widened its sphere of use- 
fulness so that it now carries on research work of the 
highest order, much of its general work being for the 
public. 

But every man active in the mechanical arts knows 
that in addition to whatever patient and invaluable re 
search may be carried on it is often imperative to cou 
duct on a large and costly scale practical tests of ap- 
paratus because the time saved at critical periods often 
justifies what might at first glance appear excessive 
expenditure. 

I think it will be found that with this understanding 
the Secretary of the Navy is only asking for the in- 
clusion in this year’s estimates of the modest sums 
indicated in this communication for this purpose. 

The members of the Naval Consulting Board highly 
appreciate and value the support of the technical 
journals of the country, and it is to be hoped that at no 
time will there be any misunderstanding as to what its 
real purposes are. 

Frank J. SPRAGUE. 

New York city. 


“The Monstrous Tyranny” 
To the Editor of the Screntiric AMERICAN : 

I have just read with much interest your article in 
this week’s issue on Von Tirpitz and his Navy. 

I think I understand correctly the intended connec- 
tion between the expression “the monstrous tyranny “ 
of the British fleet and the: “ psychology of the Ger- 
man mind,” but is it not possible, if not probable, that 
there exists in the minds of many a confusion as to the 
menace contained in a Navy as contrasted with that of 
a Continental Army. England’s specialty is her Navy, 
Germany’s her Army, but in the very nature of the case 
is it not really self-evident that in the case of an island 
Empire a Navy is nothing but a defensive force? No 
ship can possibly attack the real forces of a Continental 
power. It is not possible for a Navy to constitute a 
“monstrous tyranny.” It is also true that a Con- 
tinental Army cannot be a “monstrous tyranny” to 
an island Empire with a superior fleet, but as con- 
cerns the other Continental nations it will always be 
that very thing. Is it not a fact that the psychology 
of the German mind has really created a bogey of 
their own imagination in reference to the British fleet, 
but that in reference to the rest of Europe their own 
Army at least contains the possibility of a most 
monstrous and dangerous tyranny? 

Epwarp P. Owen. 


Genoa, Colo. 
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Loading an American truck on a steamer bound for Europe 


Unpacking « consignment of American trucks in France 


Motor Trucks and Modern Wartare 


Increase of American Exports. 


N APOLEON said that an army travels on its belly 
+ *¥ This is just as true now as it was in the time of the 
great Emperor. The army of to-day travels faster than 
ever before Its belly moves on motor trucks instead of 
horses 

Perhaps the most interesting example of motor trucks 
in this work is that of the Paris motor buses With 
500 of these vehicles transformed into meat wagons by 
boarding over the windows, 750,000 men are supplied 
with fresh meat daily. The load of each bus is made up 
of approximately 4,000 pounds of meat which is suf 
Although 


only one half the number used, or 250, are considered 


ficient for 3,600 rations of 1.1 pounds each 


necessary theoretically, the others are maintained to 
assure a regular service and to allow for all the unfor 
seen circumstances of war 

Although the Paris motor buses have now been in 
active service for more than 12 months, the percentage 
of failures due to mechanical troubles has been very 
small. This is due in a great measure to the fact that 
all these vehicles are employed in convoys with no other 
types and that the drivers are the same men who oper 
ated them in civil life on the Paris thoroughfares. 

All these buses were in the army service one hour 
after the notice of mobilization had been posted at 
4 o'clock on the afternoon of August Ist. Each driver 
completed the trip he was making and then drove 
directly to a predetermined point in the city where each 
vehicle was londed with either men, ammunition or 
fuod for the frontier. This was done without hitch, for 
France has an institution known as the “Service du 
Train des Paquipages,” which is fully posted as to the 
condition of every motor vehicle in the republic, its 
owner and driver. This information is all enrolled 
in the plans for mobilization 

The armored motor vehicle, consisting of either a 
motor truck or a passenger car chassis carrying a light, 
small-caliber gun protected by thin sheet plating, has 
viayed an important part in the modern method of 
warfare This was especially so in the fighting among 
the sand dunes of Belgium where speedy vehicles of both 
the Allics and the Germans made spectacular raids into 
the enemy's country, inflicting severe damage on the 


By Joseph Brinker 


opponent’s infantry and then making a quick escape 
before they could be badly damaged. 

Some of the German types weighed from 8 to 10 tons 
and were actually traveling fortresses with the guns, 
men and the vital parts of the vehicle itself protected 
by heavy steel plating. While these might have been 
of great value if the march to the doors of Paris had 
been carried out over the main roads in August as per 
schedule, they soon lost their effectiveness by becoming 
mired in the mud on the second-rate roads a month 
later after rain and frost had got in their work. 

As a result, the extreme type or traveling fortress, 
has been proved unsuitable for present war conditions 
and two new types have been evolved. The first is a 
powerful touring car or a truck of 2-tons capacity, com- 
pletely incased, but with the total weight kept as low as 
possible. The second is a four-wheel-driven truck of 
the same capacity but so arranged with drivers’ seats 
and steering wheels on both ends that it can be 
driven from either end. When cornered on a road 
where it is impossible to make a turn quickly, the car 
can be run backwards out of danger’s path at the same 
speed at which it can move forward. This type of 
armored motor truck, although comparatively new, was 


embodied in the fast touring cars of smugglers used 
for several years past in getting untaxed goods across 
the Franco-Belgian frontier. 

None the less important than the work done by these 
speedy trucks equipped with light armor and small- 
caliber rifles is that rendered to the fleets of aeroplanes 
which have proven of such great value in the strategical 
disposition of the troops of both opponents. On both 
sides, these fleets are divided into several groups accord- 
ing to the type of machine. These, generally kept sev 
eral miles behind the actual firing line, must neverthe- 
less be moved quickly in a retreat to avoid capture. 

The French Army has several hundred motor vehicles 
for this work alone. The aeroplanes are divided into 
divisions according to the type, each division having 
only machines of the same kind. Seven or eight aero- 
planes make up one division. The light monoplanes 
have fairly fast passenger cars and light rubber-tired 
trailers upon which the flying machines are towed after 








A British workshep truck at the front 


Subsidy Systems of the Warring Nations 


having their wings folded back. These vehicles also 
carry spare parts such as propellers and motor fittings 
and act as repair shops when the flyers are damaged. 
When being hauled from point to point, both the truck 
and the aeroplane are covered with dark green tar- 
paulins for the purpose of enabling the entire equipment 
to camp out in the shadows of trees with very little 
chance of being discovered by aeroplanes of the enemy. 

Many thousands of trucks and passenger cars are 
While there 
was a great shortage of vehicles with bodies of a suit- 
able type for this work at the outbreak of war, this has 
been remedied and it is now possible for a wounded 


being used by both sides as ambulances. 


soldier to reach the temporary hospital several miles 
back of the firing line in less than an hour, when under 
the horse-ambulance régime, it often took half a day. 

Some of the types used by the British Army consist 
of heavy passenger cars or light trucks with a canvas 
body and mica windows on each side. Four to six 
stretchers may be placed in each body in rows of two 
or three, one above the other on each side, with a 
vertical aisle between. The physician or surgeon rides 
in this aisle and is thus able to watch all the wounded 
at the same time and to render any necessary aid. 
France also has a large fleet of vehicles of a somewhat 
similar type of design. She also uses many of the 
closed-body trucks returning from the trenches after 
having unloaded food or ammunition. Stretchers are 
slung from the roofs of these vehicles and while this 
method has the advantage of getting the wounded away 
quickly, it offers little in the way of comfort. 

Export of American Cars 

At the beginning of the war there were approximately 
250,000 motor vehicles with the armies of the five bel- 
ligerent nations, of which slightly less than 100,000 were 
trucks. 

Since that time the Allies have imported from this 
country up to and including the month of June, 14,446 
motor trucks of all sizes and valued at the tremendous 
sum of $39,230,282. With the exception of the month 
of January, 1915, the exports have steadily increased 
from 66 vehicles valued at $124,016 in August, 
1914, to 1,502 valued at $3,220,482 in February, 1915. 




















Subjecting a truck to a rigid test in France 
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While only 1,339 were shipped in March, 163 less than 
in February, they were valued at $4,723,563, or $1,503,- 
081 more than the larger number of the month previous. 
The June record of 2,990 trucks valued at $8,578,802, is 
a world’s record for the exportation of motor trucks 
from any country. 

The exports of American-made trucks to all the 
warring nations of Europe, month by month, have been 
as follows, according to the Bureau of Statistics at 


Washington, I). C.: 


Month Number Value 
August, 1914 $124,016 
September ......... 294,288 
CORIOED cacc centddecsuccu iT 2,286,964 
I noc cen uence wad : 2,244,518 
December 3,387,724 
January, 1915......cccces : 2.545.527 


February 3,220,482 


» 
, 
4,725,563 








March 

April 5,240,481 

May 6,583,912 

June 8,578,802 
DRS os daveccvvncs 14,446... . . « «$09,230,282 


Besides these exports of trucks there 
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rapid advance of the Bulgarian Army almost to the 
gates of Constantinople in the recent war of the Balkan 
states was attributed to the large number of motor 
vehicles used. The Greeks and Serbians also made 
good use of motor transportation in the aftermath of 
the latter war. 

The French established their truck subsidy in the 
early part of 1906. The British were next in seniority, 
introducing theirs in 1912, while the Germans passed 
a similar law in 1913. Shortly after the German sub- 
sidy went into effect, Austria put into force one of 
similar nature. Italy has only recently begun the in- 
stallation of a motor truck subsidy, those vehicles used 
in Tripoli having been purchased outright. Russia has 
no subsidy of any kind, due mainly to the “act that 
she has no truck manufacturing industry. 

The subsidy systems of the Germans and Austrians 
differ from those of the British and French. The 
former lay great stress not on single trucks, but on 
those which are capable of carrying additional loads 
in trailers. 

The French system is perhaps the best, because it was 
begun six years before the British and seven years 
before the German. In these intervals, the French 
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authorities became alive to the value of motor trucks, 
they had to deal with a highly-specialized industry 
which had endeavored to produce vehicles designed to 
give the best results to the commercial user without 
taking military requirements into consideration. 

The subsequent British specifications, while in them 
selves not unfair, practically made it imperative for 
manufacturers and users to abandon their designs and 
detailed features for various kinds of work, no matter 
how good they might be. As a result the subsidy 
scheme was not received favorably. Yhe indifference 
with which it was taken up was shown at the last 
British Army trials which brought together but three 
vehicles while the last trials of the French Army had 
100 trucks. 

Because of this indifference, the fleet of subsidized 
trucks commandeered at the outbreak of war by the 
British authorities was a motley array of all types and 
sizes and speeds. Hence the fleets of British convoy 
trucks were continually in trouble; some trucks could 
not maintain the required speed and others had to stop 
for fuel and oil at varying points. These two condi- 
tions decreased the convoy efficiency considerably and 
made it impossible for it to act as a unit. On the 

other hand, the French who had taken up 





also have been large shipments of pas- 
senger car chassis, amounting to 25,880 
valued at $21,113,953 for the 12 months 
ending June, 1915, some of them with 
conventional bodies for the use of officers 
and members of the staffs and others 
with ambulance bodies for Red Cross 
work. To the above must be added 
perhaps a thousand er two trucks and 
passenger cars shipped to Canada and 
Australia which eventually found their 
way to the fighting line on either the 
Eastern or Western front. 

With these, the total shipments of both 





_= the question of subsidy before trucks were 
actually a commercial success, had been 
able to have the manufacturers incor- 
porate the military requirements in their 
designs, 

However, the American motor truck 
user has no idea of the exactions of the 
tests which the French trucks must under- 
go before being accepted by the govern 
ment. These tests have been so severe 
that less than a dozen manufacturers have 
been able to secure the subsidy for their 
vehicles. All makes are eliminated which 
have not been designed and built to with- 











passenger cars and trucks exported from 
this country amount to approximately 
38,000, of which about 15,000 are trucks. 


American truck for the European war undergoing a weight test 


stand the greatest abuse to which a motor 
driven vehicle may be subjected. 
The tests for the acceptance of the 





Add to these 15,000, the 100,000 owned 
and commandeered by the five belligerents 
at the beginning of the war and approxi- 
mately 5,000 more which have been built 
abroad since the conflict began and we 
have approximately 130,000 trucks actu- 
ally in service at the front! These trucks 
lined up in one long convoy, with the 
ends of each touching the preceding one, 
would form a line approximately 425 
miles iong, a line long enough to reach 
from New York to Cleveland or from 
Pittsburgh to Chicago! 

Subsidy Systems in Europe 

While everyone is cognizant of the fact 
that England, Germany and France all 
subsidize their great merchant marines, 
it may not be generally known that the 





motor trucks in each of these countries 





vehicle include a continuous 30-day ob 
servation usually held at the annual army 
maneuvers. In these trials, the slightest 
distortion or breakage of any of the mech 
anism, even so much as a bolt, would dis 
qualify that vehicle for a subsidy. The 
motors must run equally well on gasoline, 
benzole or alcohol, so that in case of the 
shortage of any one of these fuels in time 
of war, the vehicle may run on the others 
without interruption. Trucks eligible 
range from two to seven tons in capacity 
The minimum average speed required is 
nine miles per hour. 

The French subsidies average about 
$600 per vehicle, depending upon the 
weight of load carried. This sum is paid 
the owner by the War Department im 
mediately after the latter has proven by 








are under a subsidy just as comprehensive 
and far-reaching. Any truck 
owner in any of these countries may subsidize his 
truck and receive therefor a certain stipulated sum 
each year for a period of years, provided he will sur- 
render his vehicle to his own particular government 


motor 


in time of war. 

Although the British were the first to make use of 
motor transportation for war purposes, the French 
were the first to subsidize their motor trucks. The 
British made very extensive use of motor vehicles, 
especially steam trucks, in the South African cam- 
paign. The Italians were the next to realize the great 
possibilities of power-driven vehicles for war purposes, 
using more than 200 in the fighting in Tripoli. The 


American car in the service of the French Army 


carried out extensive tests each year of all the sub- 
sidized vehicles and eliminated weaknesses which mani- 
fested themselves. The similarity between the British 
and the French systems ends with the power to requisi- 
tion all subsidized vehicles in cases of war. From this 
point on, it is not a question of the development or of 
the technical value of British and French trucks, but 
of their adaptability to military purposes. In this 
respect France is far ahead of England. 

Although England has developed its motor trans- 
portation very thoroughly, it has been only in the 
requirements of the commercial user and not for the 


war department. This is so because when the British 


tests that the vehicle fulfills ali the neces- 

sary requirements. In addition to this 
sum, each owner is paid a yearly bonus of approxi- 
mately $200 for four consecutive years, thus bring 
ing the total subs‘dy per truck up to about $1,400. In 
the case of a 3-ton truck, this amounts to approximately 
40 per cent of the purchase price. During 1909, France 
awarded $375,000 in subsidies; in 1912, $600,000 and 
in 1913 almost $750,000. The number of French sub- 
sidized trucks at the beginning of the war was close 
to 4,000, 

The British subsidy, while like the French in that 
trucks with and without trailers are admitted, differs 
in that the cash payments are only about one third as 

(Concluded on page 414) 





























Carrying food to the British supply bases in France 


Photo by Branger 


Car and trailer for transporting an aeroplane 
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The Dyestuft F'amine.—I 


Its Causes and Its Cure 


By Prof. Thomas H. Norton, Ph.D., Sc.D., Bureau of Foreign and D« 


SHE past twelve months have witnessed far-reach 
‘1 ing and almost revolutionary changes in the eco 
nomic life of the nation. Financially it has so fortified 
its domestic system of credits and reserves that it can 
bravely face those fluctuations in commercial activity 
which a few decades ago inevitably spelled ruin for 
thousands. In the field of international exchange the 
American dollar seems destined soon to displace the 
tritish pound. Politically the United States is the 
recognized leader of an extensive group of nations 
the neutral powers—in the midst of the greatest conflict 
known in the world’s history. 

The reflex action of this tremendous but deplorable 
struggle is evident in every phase of our national life, 
and especially in the field of industrial effort. In no 
section of this field has the influence of transatlantic 
conditions produced such momentous results as in the 
manufacture and consumption of artificial colors. 


let ws nete the changes which have occurred since 


August, 1014 


until about October Ist. Since then the pinch of a wide- 
spread “dyestuff famine” has been increasingly felt. 
One mill after another has been forced to close entirely, 
or in part. 

A single instance is typical. The largest hosiery mill 
in the United States, (and in the world), employs 2,500 
operatives. Ordinarily it requires 500 pounds of dye- 
stuffs daily to cover the needs of its dyehouse. Six weeks 
ago its stock of colors had sunk to half a barrel. Some 
160,000 dozen pairs of hose were stocked up, awaiting 
dyes. Over 1,000 operatives were enjoying an unwel- 
come vacation. With considerable difficulty the man- 
ager has secured a ton of aniline oil to use for aniline 
black, at a cost per pound of $1.50. (The price in July, 
1914, was ten cents!) 

The files of my correspondence show that similar 
conditions exist in all branches of industry involving 
the factor of color. In every sense of the word, Ameri- 
can textile and allied interests are facing an acute “ dye- 
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hardships incident to a shortage in dyes. It has incul- 
cated economy in the use of dyestuffs generally. It has 
pointed out the desirability of employing natural dye- 
stuffs on the most generous scale. It has encouraged 
and stimulated every undertaking promising to add even 
the smallest amount to the available dyestuff supply. 
It has done all in its power to prevail upon capital and 
enterprise to enter the field of coal-tar chemistry, to in- 
crease the supply of coal-tar “ crudes,” to multiply the 
production of intermediates, to broaden and intensify 
the output of American-made, finished dyestuffs. It has 
brought together inventors and capitalists, the pro- 
ducer of colors and the consumer of colors. 

It has recognized the fact that all industries, de- 
pendent upon the factor of color, must suffer more or 
less from the existing conditions, and has urged a mu- 
tual spirit of conciliation and compromise, between the 
consumers of colored fabrics and articles and the pro- 
ducers of these wares. 


The Chemists’ Magna Charta 





At the outbreak of the present European 
war, the textile and other allied interests 
of the United States were threatened by 
a shortage in the supply of dyestuffs. For 
some weeks shipments were entirely sus- 
pended Gradually, as the result of the 
most strenuous efforts on the part of lead- 
ing representatives of the textile indus- 
tries and of the firms engaged in import- 
ing artificial colors of foreign origin, the 
movement was restored to nearly normal 
figures The possibility of a complete 
cessation in shipments was, however, con- 
stantiy present as a menace, hanging like 
the sword of Damocles over the head of 
every consumer of synthetic dyes. The 
threatened danger arrived seven months 
ago, when an embargo on the shipments 
of dyes of German origin to neutral coun 
tries came into effect. Since March 15, 
ne wares in this category have been re- 


ceived, except on October 15, when fifty 
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On September 30, the press of our land 
contained a brief communication from the 
Secretary of Commerce. In a few crisp, 
clear-cut sentences, it formulated what 
American color chemists may perhaps 
some day term the Magna Charta of their 
rights. It outiined in unmistakable terms 
what the policy of this present adminis- 
tration will henceforth be, as regards the 
protection of American enterprise and ef- 
fort against unfair attempts on the part of 
foreign rivals to crush competition. 

So clearly and forcibly has the longing 
of the incipient national industry found 
expression at the council board of our 
chief magistrate, that its leaders can now 
confidently look forward to the moment 
when the President of this republic shall 
affix his signature to a law making as im- 
possible in foreign trade, as it is in domes- 
tic trade, any attempt to crush, stifle and 
throttle a new industry on the part of 
competing rivals beyond the seas. 








tons of German dyestuffs were unloaded 
in‘ the port of New York—almost enough 


to meet the industrial needs of the na 


Nitrating section of an aniline dye works 


It remains now to outline what has ac- 
tually been accomplished toward a mate- 
rial alleviation of the hardships of this 





tion for a single day. During nearly all 
of this period of seven months there has 
heen in force a permit, issued by the Brit- 
ish Government, allowing free passage to 
the United States of two steamer loads of 
artificial colors of German origin. Thus 
far the German Government has steadily 
refused to allow this supply to pass out of 
the Empire. unless a quid pro quo were 
accorded in the form of a shipment from 
the United States to Germany of an equiv- 
sient amovnt of cotton or of nitric acid. 
This deadiock stiil exists During the 
wst seven months small quantities of 
coal-tar dyes of Swiss origin have reached 
the United States. The amount has been 
very limited, but it has been most wel- 
come, 
Action of the Department of Commerce 
On Febrvary 20th of this year, pursuant 
to a resolution of the Senate, I placed in 
the hands of the Secretary of Commerce a 





full report on every phase of the dyestuff 





period of famine through which we are 
passing, and to what extent the founda- 
tions are being laid for an independent 
American coal-tar chemical industry. 

How We Are Meeting the Famine 

The present dyestuff famine has made 
unusual demands upon the adaptability 
and ingenuity of the American people. It 
has involved readjustments all along the 
line, throughout the entire sequence of 
links connecting the cotton fields of our 
Southland, the flocks of sheep in distant 
Australia, the feeders of silk worms in 
the Far East, with the gaily-apparelled 
throngs on our streets. The problem is 
being attacked from three different angles. 
Increase in Output of American Coal- 

Tar Dyes 

In the first place, the few existing 
American establishments devoted to the 
manufacture of artificial dyestuffs have 
notably increased their production. Prior 








situation. Attention was forcibly drawn 
to the serious risks involved in so com- 
plete a national dependence upon foreign sources, for a 
class of product itally essential to the very existence 
of our textile interests r report as widely read 
The first edition was exhausted i days 

On May ist, I was instructed to study carefully ex 
isting conditions in the dyestuff industry An exhaus 


tive report on this subject appeared May 17t! It, also, 
passed into a second edition 

In the concluding paragraphs of this report, it wa 
shewn that the available stock of dyes of German origin 
would probably be exhausted before the close of the 
Summer. Strong emphasis was laid upon the impera 
tive necessity of making timely provision for such a 
blew te the country’s textile and allied industries. The 
prompt use, on an extended scale, of vegetable dyes was 
urged: and the pressing need of economy in the employ- 

materials was fully demonstrated. 
The Present Situation 

As a matter fact, the warning was heeded. Every 
possible devic: called into play to reduce the quan- 
tity of dyestuffs used. The average textile mill has 
husbanded its stock of colors so as to make it react 


ment of colort: 


Sulphonating section of a dye factory 


stuff famine.” The occasional arrival of small lots of 
Swiss colors, or of other artificial colors, secured by 
various means in out-of-the-way corners of the world, 
serves only to accentuate the acuteness of the situation. 
South America and the Far East have been searched 
with a fine tooth comb, as it were, for this purpose. 
What the Government is Doing 

The question naturally arises in every quarter: What 
has the Government done to alleviate the hardships of 
such a famine, and what is it now doing? 

The reply may be briefly formulated. Only two De- 
partments of the Government come into consideration 

this connection. The Department of State has ex 
erted every possible effort to secure the free passage 
of German dyestuffs to our ports. It is continuing its 
efforts without relaxation. The Department of Com- 
merce published in March, 1915, an exhaustive study of 
the dyestuff situation in the United States, presenting 
all the factors in the case. In May, 1915, it warned all 
industries concerned of the impending dangers. Since 
last February it has done all in its power to inform 
consumers of colors how they can most easily lessen the 


to the war, they made a somewhat lim- 

ited amount of coal-tar colors. The an- 
nual output was about 3,000 short tons. For the purpose 
of their manufacture, intermediates were imported, 
chiefly from Germany. These were assembled into 
finished dyes by the aid of a few American chemicals 
and the labor of not over 400 workmen. 

With the nearly total cessation in the importation of 
intermediates came the necessity for a complete revo- 
lution in the organization of the limited American in- 
dustry. Prompt and resolute decisions were made. 
Great sums of money were invested in new plants. Be- 
fore the war was twelve months old, the output of 
American coal-tar colors had doubled. Too much praise 
cannot be given to the men who accomplished this 
tour de force. 

This involved a notable increase in the production of 
coal-tar crudes. It also called into existence a num- 
ber of new companies engaged in the manufacture of 
intermediates, especially of aniline. 

The domestic supply of benzol has assumed large 
proportions. The output now is five times what it was 
before the war. It has naturally been accompanied by 

(Concluded on page 409.) 
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Handless soldier learning to become an engraver 
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Learning to help themselves with artificial hand 


Learning to write with an artificial right hand 


Training of the War’s Maimed, Halt and Blind 


How the Fighting Nations Are 


HE staggering numbers of men killed 

in the battles of the present war quite 
overshadow the great numbers of unfor- 
tunates who have been crippled and thus 
seriously handicapped for the balance of 
their lives. To these men the respective 
governments owe a debt: Either the men 
must be pensioned for the remainder of 
their lives or they must be trained to 
some new trade that will enable them to 
earn a livelihood. Disregarding the diffi- 
culties of pensioning the multitudes of 
crippled men this war is constantly pro- 
ducing, it is still necessary to train the 
men since they themselves do not wish to 
become public charges, but rather ask to 
earn their living in whatever manner pos- 
sible, as before. 

A man who is suddenly rendered a crip- 
ple through any cause finds himself in 
much the same position as a child. He 
must begin learning all over again how 
to make use of his remaining limbs for 
new purposes. Many tasks of daily rou- 
tine must be mastered as in childhood, 
such as how to hold and use a knife, fork 
or spoon, how to write, and how to use 
the numerous devices and implements en- 
countered in every day routine. The gov- 
ernment, for whom the cripple has sac- 
rificed so much, assumes the task of in- 
structor to each man, teaching him how 
to accustom himself to the new order of 
things as well as some suitable trade in 
which he can earn enough to support him- 
self and possibly others dependent on him. 

The resourcefulness of the European 
countries in training their cripples and 
blind for new trades is little short of 
amazing; certain it is that nothing ap- 
proaching it in magnitude and results has 
ever been witnessed before. The capabili- 


One-legged men at work soldering tin cans in a can factory 


The loss of one leg does not prevent the men from becoming proficient blacksmiths 


Meeting This All-Important Problem 


ties of the unfortunates are being care- 
fully studied and a trade selected which 
is best suited to them. Ili unusual cases 
where no existing trade seems to fit the 
man, special work is devised. In fact, it 
is particularly in the latter phase of the 
work that the greatest ingenuity bas been 
displayed. 

Erstwhile outdoor laborers and others 
requiring the use of their lower limbs and 
who have been deprived of the use of one 
of these limbs in battle are now being 
taught some indoor occupation. One-leg 
ged men are being trained to do ali kinds 
of work with their hands, among the 
trades taught them being tailoring, black 
smithing, shoemaking, and operating ma 
chinery for making various products. 

The Viennese architect, Grosselfinger 
though bereft of his right arm, has sever 
theless since his university days been able 
to follow his calling without hindrance 
At the outbreak of the war he sought te 
put his experience at his country’s service 
by opening a special school for the one 
armed, where they were to be taught how 
to work comfortably at a life-sustaining 
trade. Following his plan, other schools 
have been founded, notably at Heidelberg 
in Germany, under the guidance of Dr. 
Vulpins. Such a school can furnish a sol 
dier, whose maiming has precluded his 
working at his former trade, with the 
knowledge and training necessary to a 
change of occupation. The pupils are en 
joined to manage independently all the 
affairs of daily life: they learn how to 
dress, shave, wash and feed themselves. 
Physical 
strengthen the stump and to develep spe- 
cial aptitude and strength in the sound 

(Concluded on page 412) 


exercises are provided to 


One-legged man being taught the cobbler’s trade 
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Path of the hand in drilling, before motion study instruction (at left) and after instruction (at right) when a special stand (center picture) was used to bring 
the pieces automatically into position, and an inclined chute carried them to the tote box on the floor 


The Industrial Coach 


How the Efficiency Engineer 


V AN is a muiti-purpose machine. He comprises an 
4 aggregation of complex mechanism adapted to an 
endless variety of operations, together with a directing 
brain to choose the particular mechanism required for 
the work in hand, and to select the methods of pro- 
cedure or sequence of operations. Because of the 
variety of mechanism at their disposal, a hundred 
operators will do the same piece of work in a hundred 
slightly differing ways. The mechanical machine, on 
the other hand, is designed for a set series of opera 
tions which have been fore-ordained by the designer 
of the machine and from which it cannot vary. It is 
a single-purpose machine. If it does its work well we 
describe it as efficient. We never speak of a skillful 
machine, because it has no power of choice. The skill 
is shown, rather, by the designer of the machine in 
choosing and combining the mechanism and mechanical 
movements for the work to be done On the other 
hand, a human machine may be skillful, and to call 
a man skillful is to pay tribute to his good judgment 
in directing his own physical mechanism. To be sure, 
his dexterity and general efficiency may be due in a 
measure to development of muscles and senses, by 
long practice, and continued repetition may have trained 
his members to perform the work quite mechanically, 
but at the outset he must have passed through a stage 
of progressive experiment when he learned to eliminate 
this bit of uncertainty or that awkward or purposeless 
motion, when he found out how to grasp the work to 
better advantage, how to arrange a more convenient 
order of operations, how to do several things at once, 
etc. It is only because there are many hundreds of 
ways of doing a piece of work that we can rate one 
person as more skillful than another. He may acquire 
skill by his own experience, but the chance that he will 
hit upon the best method is decidedly remote. Only by 
a minute study of the work of hundreds of others and 
by selecting and adapting the best of the best may the 
standard be raised to the highest notch. 

In amateur and professional sports where competition 
is keen, a coach is indispensable. We are coming to 
realize that this is just as important in industrial 
operations. Certainly where there is keen competition, 
the manufacturer who employs a good industrial coach 
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Film showing assembly of 
machines for making shoe will forge ahead in the race. 

strings. Note the micro- There is a great deal of prejudice against the in 
chronometer measuring dustrial coach or “ efficiency engineer,” as he calls him- 
thousandths of a minute, ..1¢ because he undertakes to coach a man in a line of 


and the common clock ‘ 
alongside work that he has never practiced. We are apt to forget 


Studies the Human Machine 


that there is «a vast difference between performing and 
coaching. Experience has taught that no athlete is so 
good that he cannot improve with coaching. The fact 
that he can box better, run faster, vault higher than 
his coach is quite beside the point. Even the champion 
needs coaching. A good football coach may never have 
played on a college team and a successful swimming 
teacher may actually be unable to keep afloat. 

Some time ago, Mr. Frank B. Gilbreth made a careful 
study of the work of brick layers. Noting carefully 
the various operations, the character of and time con- 
sumed by each motion, he discovered that a _ vast 
amount of waste effort was expended, and he worked 
out a system by which this waste could be elim- 
inated. Then he coached a group of men, and as a 
result of his training, they were able to turn out 
three times as much work as before, and this with no 
more fatigue 

Then Mr. Gilbreth suddenly awoke to the fact that 
his own system of work was very inefficient. His prac- 
tice had been to use a pad, a pencil and a stop watch. 
He would observe a certain operation, look at the watch 
to note the time it took, then jot down a memorandum 
on the pad. But while he was writing this memoran- 
dum, he might have missed and probably did miss a 
number of other important motions. Evidently a more 
efficient system of motion study was requisite. Nat 
urally the first suggestion was the use of the motion 
picture camera. This was tried out with excellent re- 
sults: for it gave a continuous record with no time 
gaps except the slight intervals between pictures, and 
later even these intervals were eliminated by the use 
of a double kinematograph, the pictures of one over- 
lapping those of the other. By using a clock and a 
microchronometer recording the thousandth part of a 
second and photographing them with the operations, the 
exact time of their duration could be recorded. By this 
system, motions could be studied minutely because they 
could be repeated at will upon the screen. Further- 
more, the film could be used in the lecture room of the 
foreman’s club to show workmen just how they did 
their work and what waste motions were included in 
the operation. It is interesting to note that football 
coaches have adopted this suggestion of the more scien- 
tific industrial coach, and by taking moving pictures 
of the contesting teams, they are able to study minutely 
the work of each individual member of the team and 
note his merits and his shortcomings. 

Having a perfect record of the path of motion and 

















Film with sixteen pictures 
taken in the space of one. 
When thrown on the screen 
the pictures are large 
enough to show the time 
clearly 









































Taking ar automatic, stereoscopic micro-motion picture of himself 


Making a wire model of a cyclegraph 
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the time, it was necessary to have some measure of 
distance as well. This was obtained by performing the 
operation on a cross-sectioned table and before a cross- 
section screen. By means of a double cxposure, it was 
possible to show a vertical, phantom cross-section screen 
in the very plane of the work or even in the foreground. 

However, one of the chief drawbacks of the kine- 
matograph was the cost of the films. It occurred to 
Mr. Gilbreth that for purposes of study it was not 
necessary to take photographs of the size commonly 
used for projection on a large screen. Accordingly, he 
devised a type of shutter which could be placed directly 
before the film, so that only a portion of it would be 
exposed. After the entire run of the film in one direc- 
tion, the reels were transposed and the film was run 
back in the opposite direction with another portion of 
the film exposed to the lens. By this means, four 
pictures could be taken in the space of one. Later the 
number of exposures was increased to eight, then six- 
teen, and finally to twenty-four, so that a single reel 
could do the service required previously by two dozen. 

While this was an important step in advance, it did 
not completely satisfy all requirements. What Mr. 
Gilbreth wanted was a graph or a continuous line, in- 
dicating the path of motion of the particular part under 
consideration, be it hand, foot, finger, head or other 
member. This led to the invention of the cyclegraph. 
If the motion of the hand was to be studied, a smail 
electric lamp was attached to the hand and connected 
by flexible wires to a suitable source of electrical 
energy. Then, when a photograph of an operation was 
taken, the path of the hand would show as a line of 
light. By taking stereoscopic pictures, it was possible 
to foliow the motion, not only in a plane of the picture, 
but also in relief. 

This served very well for noting the motions of a 
single hand, but in a more complicated operation, where 
the motions of two hands were to be observed, it was 
necessary to distinguish one from the other. Con- 
sequently a form of interrupter was introduced in the 
circuit of each lamp, so that the lamp on the right hand, 
for instance, would show a series of flashes that would 
appear in the photograph as a dotted line, while a 
different form of interrupter in the circuit of the left 
hand lamp would cause that to produce, in the photo- 
graph, a dot-and-dash line. A large variety of interrup- 
tions could be introduced where a number of lamps 
were to be used, so that it was possible 
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different girls. In the case of one girl, he found that the 
two hands went through a hundred and fifty motions. 
After studying the situation and coaching this par- 
ticular girl, he trained her to do the same work in but 
fourteen motions. Of course, the output did not in- 
crease in the proportion of fourteen to one hundred and 
fifty, because the new motions took on an average, 
a longer time, but there was a decided increase in out- 
put in the ratio of about fourteen to fifty. In other 
words, fifty handkechiefs could be folded in the time 
that had previously been required to fold fourteen. 
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Chart showing motion of typist’s eye when the 
copy is at the right of the machine 


A further development of Mr. Gilbreth’s system is 
the “automatic, private time study.” A special ap 
paratus has been designed whereby at the touch of a 
button, one may start a motion picture camera operat- 
ing and make a record of his own motions. With an- 
other apparatus a man may take stereoscopic pictures 
of himself while he has his hand fitted with chrono- 
cyclegraph lamps, so that he may make a record of any 
particular motion or operation that he wishes to study. 
This permits one to analyze his own operations in a 
room by himself where he is not annoyed or affected 
by the presence of an outsider. 

The use of this special recording apparatus is of par- 
ticular interest to psychologists, for, by its means, they 
have been able to make many very interesting studies. 

Not only must the efliciency engineer study the mo- 
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the film, thus obtaining values which are plotted on a 
chart. The accompanying drawing illustrates the mo- 
tions of the eye of a typist, who places her copy at the 
right side of the typewriter. Mr. Gilbreth’s studies 
show that motions of the eye are greatly reduced by 
placing the copy directly over the machine, with a cor- 
responding reduction in fatigue. 

With all these methods of study and instruments of 
precision at his disposal, surely the industrial coach 
is now well equipped to detect and eliminate the 
prodigal waste of effort that is going on in every line 
of industry. 


The Current Supplement 

UCH interest has been aroused recently by the 

report of the safe arrival on the other side of the 
Atlantic of five submarines of American design that 
were built in Canada. A picture of these boats, under- 
going their finishing touches, will be found on the front 
page of the SclENTIFIC AMERICAN SUPPLEMENT No, 2070. 
for November 6th, 1915. A paper that will be of value 
to many a young chemist, and a useful summarizing 
of an important subject for the more experienced, is 
that on the principles underlying the choice of standard 
weights of elements. A short abstract of a paper ex 
plaining the various factors affecting the accuracy of 
fire of big guns is timely. A novel idea is a plan for 
proportioning the machine to the size of the man whe 
is to use it in preparing designs. There are ex- 
planatory diagrams. <A few illustrations convey in- 
formation in regard to field telephones used by the 
French. Applied chemistry is the title of a paper by 
a leading authority that discusses what the chemist has 
done for humanity, and his relations to manufacturers. 
It is a decidedly timely topic. Some icription of 
several remarkable automatic devices that are almost 
human in their operation will interest, all, especially 
those of inventive genius, particularly as diagrams give 
a clue to the principles employed. A plan fer a dis- 
trict sanitary disposal plant contains ‘suggestions for 
the consideration of all dwellers in cities. The story 
about myrtle wax calls attention to a natural product 
that has generally been allowed to go to waste. ‘There 
is an article on glucose and its uses which affords a 
great deal of information on this greatly misrep 
resented material that will surprise the general reader. 
The article on the sidereal universe is concluded, and 
there is interesting matter on the physio- 
logical effects of natural gas with notes on 





to photograph simultaneously the motions 
of several members of the human machine 
and distinguish each from the other. 
Furthermore, by using an accurately 
timed interrupter which would produce a 
certain fixed number of make-and-breaks 
per second, the time consumed in per- 
forming the motion could be estimated by 
counting the number of dots and dot-and- 
dashes in the cyclegraph. This lead to 
the name “chronocyclegraph” to desig- 
nate a photograph in which the motion 
was indicated by a line of timed flashes. 

There was still one more improvement 
necessary. While the chronocyclegraph 
recorded the exact path and time of a 
certain motion, it was often impossible 
to tell in what direction the hand was 
moving. A knowledge of the direction 
of motion is indispensable, sometimes, 
to a complete understanding of an opera- 
tion. This difficulty was overcome very 
ingeniously by the selection of lamps with 
thick filaments, which under a proper com- 
bination of voltage and amperage would 
light up very quickly, but would die out 
comparatively slowly when the current 
was interrupted. This produced a dot that 
tapered in the direction of the motion. In 
other words, the dotted line appeared as 
a series of small arrowheads, all point- 
ing in the direction in which the 











the steel industry reviewing condition® im 
four leading countries. 


Poisoning by Aeroplane Varnish 

HE enormously increaged, production 

of aeroplanes during the. war lends 
point to a warning regarding the varnish 
employed. At the aeroplane’ works in 
Johannisthal a number of workmen em- 
ployed in the varnishing department were 
taken seriously ill, and two deaths 
resulted. The most important symp- 
tom was jaundice due to decomposi- 








a handkerchief 


Chronocyclegraph of left hand folding 


tion of the blood, On investigation the 
cause was found to be poisoning by tetra- 
chlorethane, the only solvent known for 
the highly combustible acetylcellulose. 














These accidents led to an order forbid- 
ding the use of svivents containing a 
high percentage of tetrachlorethane. 


Assaults on the Inventor’s Rights 
HE extent to which the patent rights 
of an inventor may be assailed was 

well expressed by former Patent Commis- 
sioner Holt who once said: 

“The citizen can take his stand on the 
threshold of his home, and with his own 
right arm beat back those who would in- 
vade it} but the rights of the inventor are 
coextensive with the limits of the Republic, 
and may be assailed at a thousaf@ points 
at the same instant of time. The eyes of 








lamp was moving. The word “stereo- 
chronocyclegraph” has been coined to 
designate a photograph showing such a 
dotted line. 

Every requirement was now fulfilled. It was pos- 
sible to photograph a certain operation and have a 
record, not only of the path of motion, but also of the 
time it took, the distance it covered, and its direction. 
With such a record, photographed by a stereoscopic 
camera, so as to show motion in three dimensions, the 
student has all he needs to make a complete study of 
a certain operation. If desired, an enlarged model of 
a cyclegraph may be made of wire with dots or dot- 
and-dashes painted on it, so that it may be exhibited 
before a class room and be subjected to minute analysis. 

By means of these methods of recording motions, 
Mr. Gilbreth recently made a study in a factory where 
handkerchiefs are manufactured. He took, as his 
study, the folding of the handkerchiefs, and found that 
there was a great variation between the work of the 





chronocyclegraph in 


tion of operators, but he must also study fatigue, as 
this has a very important bearing upon the economy of 
an operation. Few of us realize how important a factor 
in fatigue is the eye. If the eyes must be rapidly 
shifted from one position to another, a person soon 
experiences considerable fatigue. In the study of eye 
motions, it is difficult to use the chronocyclegraph, but 
in this emergency motion picture photography has been 
found very useful. The eye of the operator is exposed 
by drawing the lids apart and then a beam of light 
is directed upon the eyeball and it shows as a tiny 
spot in the photograph. This is, to all intents and 
purposes, a fixed reference spot which does not vary 
appreciably as the eye is turned. The motion of the 
eye is then studied by measuring from the center of the 
pupil to this reference spot on suecessive pictures of 


Time spots obtained with different kinds of 
terrupters 


Argus wouid not suffice to discover nor the 
arm of Briareus suffice to resist the as- 
saults of so omnipresent a foe as it is his 
lot to encounter. The insolence and unscrupulousness 
of capital, subsidizing and leading’on its mercenary 
minions in the work of pirating some valuable invention 
held by powerless hands, can scarcely be conceived of 
by those not familiar with the subject.” 

The importance of invention to the prosperity of the 
entire country was beautifully expressed by the first 
Patent Commissioner Henry L. Ellsworth in one of hig 
early reports in which he says: 

“Concede all you claim: free institutions, Christian 
civilization, industrious habits; grant respect for law: 
acknowledge all our vast natural resources, and then 
deduct patents and patented inventions from the causes 
which have led to this development, and you have sub- 
tracted from material, yes, from -moral, prosperity 
nearly all that is worth enjoying. 
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Paradoxic: 


| R feet of solid pine boards or four inches of loose 
dry sand 


this the muzzle penetration of the 


is 
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Penetration of Bullets 


il Facts Disclosed by 


Edward C. Crossman 


By 


pounds, this same little bullet gets through about eight 


inches of dry sand or twice its muzzle penetration. 


Experiments and Study 


that the British steel makers, since the outbreak of 
war, found a sudden and lively interest in the develop 


United States army rifle with the 180 gr. match bullet At the muzzle the service bullet and the heavier 180 ment of a steel that was stubborn in the matter of 
at the terrific velocity of nearly 2,700 feet per second grain match bullet fail to see the other side of five letting bullets go through. 
Rather lopsided? True, and here are some more figures inches of loose sand In steel the service bullet gets Various alloys were tried, with diverse stages of 
nearly as surprising through .45 inch at the muzzle. The 180 grain bullet heat-treatment. Also was considered the matter of 
With the 150 grain service bullet, the American gets through more than a half inch. angles at which bullets might impinge upon the armor. 
service rifle shoots through 33 inches of dry pine Evident it is that here again we find a situation in Obviously, to make the sides of the car protection flat 
boards at the muzzle, where the velocity is 2,700 feet which things that “stand to reason” don’t stand at all was to encourage the presence of undesirable missiles 
per second At 100 yards, where the velocity has when facts come along. within the car. So came about the arrangement of the 
fallen to 2,465 feet per second, and the energy de With the advent of the armored train, and then the armor in such a manner that striking bullets would 
creased from 2,430 foot pounds to 2,024 foot pounds, armored motor car, the question of steel penetration glance off as far as possible, or else would have more 
the rifle shoots through 46 inches of the same pine became one of intense interest. The idea of protective steel to go through because of the indirect travel. 
boards. steel plating against bullets came with the fighting be- Trials of armored cars in the Mexican argument 
At the muzzle, torn to shrads by 4 inches of loose tween North and South along the Mississippi and its demonstrated a hitherto unthought of danger from 


dry sand through which a child could drive his pudgy 


tributaries. Eads and Porter evolved the “ tin-clads ” 


bullets striking below the cars, just short of the wheels, 


fist, the service bullet fails to even dent the bottom of gun-boats with a very light protection of sheet iron and then ricochetting up through the floor, to the dis- 
@ wooden box in which four or five inches of sand is against the minie balls of their southern friends on comfiture of its inmates or the wrecking of the machin- 
placed. At 1,000 yards, more than a half mile, where the bank—and their southern friends justly were much ery. This, too, had to be taken care of. 
the velocity has fallen to 1,068 feet per second, and enraged at this unsportsmanlike attitude. At present, armored cars use steel of around 1-5th 
the energy has fallen from 2,430 foot pounds to 380 foot The old Enfields and Springfields, muzzle loaders of (Concluded on page 411) 

large calibre, had little penetration save in tissue, 





aM 






ee 


ik 











than a pile of 


sand bag 


A more efficient bullet stopper 
lumber: a small sand mound and 












20 ye are 


A quarter-inch steel plate fired at with vari 
rifes from 100 to 600 yards distant 


Ous 
showing the resultant dents and holes 











where their effect was very satisfactory to the gentle- 
men who had speeded them on their way. The best of 
them would through %4 inch of sheet at 
200 yards, while dry white pine boards to the thickness 
of 16 inches, headed off the bullet from farther vicious- 


range. 


not iron 


get 


ness at the same 

The gentlemen to keep 
bullets on the proper side of the armor of their motor 
cars had no easy bullet to deal with. At 100 yards this 
bullet slips through ™% inch of mild steel and through 
1-3 inch of high carbon steel. It is quite evident that 
with enough high carbon steel 


essaying German Mauser 


a motor car, armored 
to keep out German bullets at close range, would be 


' something to be moved not on wheels but rather in 
ieee the grasp of a traveling crane. So it came about ? 



































area wre SENT ES TS we 
Uninjured pistol bullets fired 
into sand; lead bullet bat 
tered up by sand,and military 
bullet before and after firing. 
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Five-eighth inteh steel plate pen- 
etrated by .280 rifle bullet, the 
hole, and type of bullet used 





















































Box filled wit 








Half-inch steel test plate with forty-five 
bullet marks caused by seventeen different 
Styles of bullets and rifles, 




































A half-inch steel plate 
Pe on which the author 
- made bullet tests. 
7 EE eR ake. 4 Ae 
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$ » Pj » stee P On 
’ Some bullet marks in half-inch steel Shallower Some half-inch steel tests Sand 25 are 
' marks are from blunt nose bullets of the older types ioles punchec through | t 1e plate y new 
of rifles, such as the American Krag and the older Springfield rifle and .425 English elephant % 
British .303 cartridg: oun 
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Various examples of the penetration of bullets in dry sand and in steel plates 
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Copyrighted by Underwood and Underwood 


Using a phonograph in London to make an appeal for recruits and to give the commands at a display drill 





Copyright by Underwood and Underwood Medem Photo Service ‘ right by Underwood and Underwood 


French army ice machine mounted on a motor car Gerraan mortar captured in the Vosges French artillerymen protected against poison gases 


Medem Photo Servic: Copyright by Underwood and Underwood 
French anti-aeroplane machine gun mounted on a cartwheel and ‘German motor train captured in South West Africa 


Copyright by Underwood and Underwood Medem Photo Service 
Removing a severely wounded British air scout from his machine Italians cutting barbed wire entanglements near an enemy trench 


With the Camera in Warring Lands 
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RECENTLY PATENTED INVENTIONS 


These columns are open to all patentees. 
The notices are inserted by special arrange- 
mont with the inventors. Terms on applica- 
tion to the Advertising Department of the 
ScIENTIVIC AMERICAN 





‘ Pertaining to Appare? 

BUST REDUCER BRASSIBRE. MARIE 
PesiLiaT, 15 W. 38th St, New York, N. ¥ 
This invention provides a device having a 
neat appearance which serves to reduce or 
support a woman's bust in accordance with 
the demands of the present modes of dress 
It provides a device for use by large women 
which will serve to add to the graceful ap 
pearance of their busts as well as adding to 
their comfort. 

SEIRT MARKER.—Cora B. Lemon, Grants 
Pass, Ore This invention has reference to 
dressmaking, particularly to the accurate ar 
rangement of the bottom of skirts, and is of 
especial value to women making or fitting their 





SKIRT MARKER 


own skirts, and the main object thereof is the 
provision of a device whereby a person may 
positively adjust the bottom of the skirt inte 
absolute parallelism with the floor unaided 


COLLAR BUTTON Rk. N. Sacunpers, Deputy 
County Clerk, Hudson, N. Y. The button is 
for application to the front of a shirt band 
to fecilitate the buttoning of a collar by 
providing an extension of the collar button 
which lengthens the latter temporarily and 
permits the operator to have something to 
grasp with one hand to hold the button in 
place, while the other is free to slide the col- 
lar or other clothing to be closed, over the 
head of the butten, said extension being after 
ward hidden from view. 


BELT ATTACHMENT FOR TROUSERS.— 
W. D. Woovarrr, Belton, Tex. This invention 
is an Improvement in belt attachments for 
trousers in which the latter are provided with 
belt loops inside the waistband, the loop ip the 














KELT ATTACHMENT FOR TROUSERS, 


middle of the back being located lower than 
the others, and a belt confined entirely within 
the trousers and secured to the trousers at 
the front only and at a point lower than the 
adjacent loops. 

TODB_OR HEEL PLATE FOR SHOES.—G. C 
Meakiom, Borden Ave., Laurel Hill, L. IL, N. Y. 
The invention has particular reference to anti 
slipping devices for shoes. It provides a 
toe or heei plate to be secured firmly to the 
bottom of the sole or heel of a baseball shoe 
or other shoe and to be used as a substitute 
for the common steel toe and heel plates 


UNDERGARMENT. 
Hardesty Ave., Kansas City, Mo 
tion relates to wearing apparel and the object 
is to provide a woman's kuit undershirt or 
vest arranged to enugly fit the body and to be 
firmly heid ip place without the use of un 
desirable and unsightly shoulder straps or 


sleeves. 


Lavra I, Couierr, 1635 
This inven 


Of General Interest 

APPLIANCE FOR MEASURING AND COM 
PUTING HEIGHTS AND DISTANCES.—R, 
Rh. Miiiwr, 1324 Fitchland Ave., Toledo, Ohio, 
The construction of the appliance is rugged, 
portable, not easily put out of adjustment, but 
easily understood, and gives results sufficiently 
necurate for the use of woodsmen, sportsmen, 
wiremen, prospectors and others who wish an 
approximate measure of the heights of trees, 
wires, projection» is and the horizontal dis- 
tance to a potnt tly below some point on 
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APPLIANCE FOR MEASURING AND COMPUTING 
ULIGHTS AND DISTANCES 


the hillside and similar measurements which 
cannot readily be made by direct measurement 
with a tape line or other ordinary method un- 
less regular surveying instruments are re- 
sorted to. 

SPRING AND PRESSER BAR FOR FOUN- 
TAIN PENS.—E. F. Britten, Jr, care of 
L. EB. Waterman Co., 173 Broadway, New 
York, N. Y. This invention has reference to 
fountain pens of that type in which the 
writing fluid is contained in a sack in a bar- 
rei of the pen, and the invention has to deal 
more particularly with the sack presser bar 
and return spring therefor. 

TOBACCO POUCH.—W. H. Srromerer, 1008 
Trinity Ave., Bronx, N. Y., N. ¥. The pouch 
securely holds the tobacco and superimposed 
sheets of cigarette paper, and allows the user 
to readily discharge the tobacco in stream 
form and in any quantity from the pouch into 
a sheet of cigarette paper without spilling 
the tobacco, at the same time facilitating the 
distribution of the tobacco on the paper pre- 
paratory to the final production of the cigar- 
ette. 


Hardware and Tools 

WELL CASING SPEAR.—W. Y. Jack, 618 
Lexington Ave, New York, N. Y. The spear 
consists of a plurality of dogs which are auto- 
matically retracted during the lowering of the 
too] into the well pipe and which automatical- 
ly expand and grip the pipe as the tool is 
raised, whereby the greater the resistance of 
the casing’s removai the greater is the grip 
of the dogs on the casing, so that slipping is 
prevented. 

HAND BAG LOCK.—M. Brooks and H. B. 
FREEMAN, 473 Broome St., New York, N. Y. 
The invention relates to locking means for 
bags, and has reference more particularly to a 
lock for hand bags. The object is to provide 
a lock which is simple in construction and 
which will positively lock the bag so that the 
same can under no circumstances accidentally 
unlock itself. 

RIM TOOL.—M. M. Herman, 301 Herman 
Bidg., Danville, Va. The present invention 
relates generally to tools for reducing the nor- 
mal circumference of split demountable rims 
of various types, and more particularly to the 
tool in Mr. Herman's Patent Number 1,113,139. 
The present invention provides a tool including 





RIM TOOL. 


clamping members, having engagement with 
portions of the inner periphery of a rim as 
well as the side edges thereof, without necessi- 
tating particular formation of the rim, and 
permitting the tool to be utilized in connection 
with any rim of the demountable type. 

WRENCH.—L. W. Miuusap, Jr., 426 1st St., 
Woodland, Cal The wrench comprises a 
movable jaw and a fixed jaw, wherein the 
coarse adjustment is obtained by means of a 
screw or worm, and wherein the fine adjust- 
ment is obtained by the direct movement of te 
jaws toward each other, to permit the jaws 
to grasp an object of any size between the 
extreme open and extreme closed position of 
the jaws. 

HOSE RACK.—O. D. Mock, care of Brinton 
i. Davis, 1909 Inter Southern Bidg., Louis- 
ville, Ky. The improvement refers to water 
distribution and has particular reference to 
hose racks such as are adapted for use in 


connection with office buildings or other anal 
ogous structures for supporting fire hose in 
position to be easily accessible in case of emer- 
gency. 


Machines and Mechanical Devices 

MACHINE FOR TREATING MATERIALS 
WITH A LIQUID.—Franz Scuvsert, 63 Ham- 
merlandstrasse, Hamburg, Germany. This in- 
vention relates to a machine whicb can be used 
to treat specifically light raw materials as well 
as half and entirely finished articles, especial- 
ly those produced by the textile industry, with 
a liquid either for softening, cleaning, wash- 
ing, impregnating, bleaching or dyeing pur 
poses. It is especially suitable for soaking, 
washing ahd cleansing linen articles of cloth- 
ing and the like, and can also be employed for 
purifying or cleansing cellulose, cereals, coffee- 
beans, etc. 

POWER SPUD FOR DREDGES. — Lovrs 
Hatium, Aitkin, Minn. The object of the in- 
vention is to provide a new and improved 
power spud for dredges and similar machines, 
arranged to permit of conveniently and quick- 
ly adjusting the spud, to change the position 
of the dredge or similar machine correspond- 
ingly, whenever it is desired to move the ma- 
chine from one place to another. 

SIMPLEX ROD SLIP.—J. B. Duntap, 618 
N. Boston Ave., Tulsa, Okla. The invention 
is an improvement in sjmplex rod slips and 
has for its object to provide a device adapted 
for lowering a sucker rod into a well casing 
wherein a stand is provided having means for 
clamping the upper end of the well casing; 
the stand being provided With a plurality of 
mechanisms for clamping the rods alternately 
or together. 

SAWING MACHINE.—G. J. Tappan, Tula- 
lip, Wash. This machine may be employed for 
a great variety of purposes but it is partic- 
ularly well adapted for cutting out portions 
of floors and for cutting through siding and 
sheeting of a building when it is desired to 
cut an opening or build on an addition. 

FLUID PRESSURE CONTROLLING 
VALVE.—Josern Brunker and CHARLEY A. 
MATTMILLER, 1430 Lyndale Ave., Helena, Mont. 
This invention is an improvement in fluid pres- 
sure controlling valves and has for its object to 








FLUID PRESSURE CONTROLLING VALVE, 


provide a valve especially adapted for use with 
locomotives or electric motors for controlling 
the operation of the compressed air used in 
braking, sanding or bell-ringing, wherein mech- 
anism is provided adapted to be operated by a 
pedal or any other suitable manner for admit- 
ting the full pressure of the air instantaneous- 
ly or to its full extent with a very slight move- 
ment. 


Prime Movers and Their Accessories 

GREASE CUP.—T. O. OrGan, 21st and 
Clearfield Sts., Philadelphia, Pa. In carrying 
out the invention the piston is formed in two 
members separately movable so that one may 
move reiatively to the other. The one mem- 
ber is in the grease-tight contact with the 
wall of the cup, while the other is in grease- 
tight contact with the feed tube, the two 
members being in contact with each other. 

MUFFLER.—C. A. Mitter, Spring Valley, 
Ill. The invention relates more particularly to 
a muffler adapted for use in connection with 
combustion engines. It provides a plurality of 
baffle plates arranged in the casing of the 
muffler whereby the force of the exhaust gases 




















MUFFLER, 


is retarded and the noise occasioned thereby 
reduced to a minimum. It also provides means 
whereby the baffle plates may be adjusted in 
order that the same may be cleansed by the 
force of the exhaust passing through the 
cylinder. 

INTERNAL COMBUSTION ENGINE.—F. D. 
CALKINS and A. C. JoHNSON, Sunnyvale, Cal. 
The object here is to provide simple and 
inexpensive means for controlling the ad- 
mission and exhaust of the motive fluid, where- 
in a continuously rotating valve having a 
large bearing surface is provided, separated 
from the explosion chamber, and arranged to 
automatically compensate for wear. 

CARBURETER.—T. O. Wincer, R. 2, Amery, 
Wis. Prime objects of the invention are to 
provide a device whereby effective contact with 
the gasoline will be brought about, and to 
provide a device having provision for adjust- 
ment to vary the contract surface between 
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the air and gasoline or the period of contact 
whereby to vary the character of the mixture 
as to its richness. 


Railways and Their Accessories 

AUTOMATIC RAILWAY SWITCH DEVICE. 
—R. I. Partipa, 501 Zaragoza, Larede, Tex. 
An object of the invention is to provide a 
member for moving in a guideway on a car, 
the member having a pivoted arm for engag- 
ing the trip member when moved with the car 
in one direction, the arm being free to move 
in the said direction relatively to the member 
and the car, when the car is moved in the 
opposite direction, 

ADJUSTABLE TRACK GAGE.—W. 4H. 
Davis, Room 2602, 165 Broadway, New York, 
N. Y. An object here is to provide a track 
gage which is formed with an adjustable part 
for allowing the gage to be shortened or length 
ened as occasion may demand, this construc 
tion being such as to present an adjustable 
feature without weakening the general struc- 
ture of the gage. 

AIR BRAKE DEVICE.—E. U. Mack, 327 R. 
Palmetto St., Florence, 8. C.. This invention 
provides means under control of the engineer 
for retaining the air pressure in the brake 
eylinders of the cars of the train while the 
auxiliary reservoirs thereunder are being re- 
charged, thereby securing greater safety in 
handling trains on grades, and also securing 
greater economy in the use of air and dispens- 
ing with the services of the train hands or 
brakemen for the purpose. 

SWITCH SHIFTER.—Amsrose McVey, N. 
W. Corner 7th and Grand Sts., Wilmington, 
Del. This invention relates to means for 
switching street railway cars and the main ob- 
ject is to provide a device which will accom- 














SWITCH SHIFTER. 


plish this result from the front platform of a 
ear and be under control of the motorman. An- 
other object of the invention is to provide a 
device which is normally out of operative po- 
sition, but which may be placed in operative 
position by the motorman’s foot. A further ob- 
ject is to provide a foot pedal whereby the 
motorman may, at will, throw a switch to the 
right or to the left. 
Pertaining to Vehicles 

RADIATOR THERMOMETER CAP.—Dowx 
NELLY P. FRASER, 937 Park Ave., Brooklyn, 
N. Y. The primary object of this invention is 





RADIATOR THERMOMETER CAP. 


to provide a cap for a standard radiator neck, 
fitted with a thermometer, an electric lamp tv 
render the readings of the thermometer visible 
at night or in dark places and electric termi 
nals for supplying current to the lamp. A 
further object is to provide a cap with fixed 
and movable sections; the former being ar- 
ranged to be fitted as a practically permanent 
part of the neck, while the movable section is 
for refilling the radiator. The movable sec- 
tion may be rémoved without attention to the 
electrical connections. Another object of the 
invention is to provide a thermometer cap, the 
bulb of which is contained within a pocket in 
one of the cap parts, thus protecting it from 
direct contact with the heated water. 

PNEUMATIC WHEEL.—J. Dove-Smirn, 
Niagara Falls, New York. This invention has 
reference to resilient wheels and has particular 
reference to wheels of this character which 
are intended to afford a cushioned support for 
vehicles or the like but without the attendant 
dangers or annoyances incident to wheels hav 
ing tires made of rubber or rubber composi 
tion. 





Nore.—Copies of any of these patents will 
be furnished by the ScienTiFic AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 
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: i Starting Lighting Battery 


i For Automobiles 
t 
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HE “Exide”’ Starting and Light- 

ing Battery is a giant, whose 
mightiness is compressed intoa sturdy 
wooden case and whose power is 
‘ specialized to one purpose—that of 
: starting and lighting your automobile. 


+ It is made for strength and en- 
oF durance and has a reserve power 
instantly ready for all demands. 


The “Exide”’ Battery represents 
service—not a promise of service but 
the real article. 
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This Company maintains fifteen offices in the 
United States and one in Canada; “Exide” Depots, 
practically branch factories, are located in thirteen of 
the principal cities where large stocks of batteries 
and parts are always on hand to supply the hundreds 
of “Exide” Service Stations which have been estab- 
lished throughout the country. These are real serv- 
ice stations, equipped with batteries and parts and 
run by experienced men 

who know the battery busi- 

ness and who are ready to 

serve you day and night in tn 
the unequalled ‘“ Exide’’ = 

way. 





Send at once for that clever little book 
“A Sure Start Assured.” It's free. 


THE ELECTRIC STORAGE BATTERY CO. 


The largest manufacturer of Storage Batteries in the country 
1888 PHILADELPHIA, PA. 1915 


New York Boston Chicago Washington Denver San Francisco 
Seattle St. Louis Cleveland Atlanta Pittsburgh 
Detroit Rochester Los Angeles Toronto 
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In every state, in every county, in 
almost every village and hamlet, 
some dealer sells Continental- 
equipped cars and trucks, and 
knows the Continental Motor with 
the appreciation of an expert for 
amasterpiece. Every garage man, 
almost every chauffeur, understands 
the construction of ‘‘the Conti- 
nental,” the world’s standard motor. 


[ontinental Motors 


Thus Continental owners, including nearly 
200,000 motorists in every section of this 
great country of ours, find, ever close at 
hand, loyal, expert Continental Service. 


Thus 143 manufacturers of cars and trucks 

can confidently bank on this great Conti- 
nental fund of good will and knowledge, 
at once an insurance of sales and a 
guarantee of satisfaction. 


Let Continental Service bring you 
dividends of motor-car satisfaction 


Continental Motor Mfg. Company 


Factories 
DETROIT MUSKEGON 
Largest exclusive motor 
coe manufacturers in the 
world 








Consider the 
MOTOR FIRST 


The Motor is the very heart and 


soul of any car or truck. You 
commonly call them MOTOR Vehi- 
cles. The MOTOR has the woré to 
do, be it hard or easy. So in buy- 
ing, consider the MOTOR FIRST. 
When the salesman says ** The Mozor 
is a Buda,’’ then is the time to pass 
with mind at rest, to the less vital 
details. But however attractive these 
may be ““/f the MOTOR is 

not right, the car is wrong.”” 

The name BUDA is 

founded on 35 years of 

manufacturing nothing but 


the best. If the motor is a 
BUDA, the caris RIGHT. 





The Effect of Acetylene on Metals 
HE nature and amount of the action 
in various metals is one of consider- 

able technical importance. A careful 

study of such action has been recently 

made by Mr. H. Reckleben and Mr. G. 

Scheiber, and is reported in the Chemtker 

Zeitung. Acetylene produced in the ordi- 

lange way was allowed to act for a period 

of twenty months at ordinary pressure 

! and temperature on a great variety of 

| metals. Furthermore, three series of 

| experiments were instituted. In the first, 

‘crude acetylene was conducted over the 

| metals to be tested. In the second series 

/the gas was previously purified, and in 





ia third series it was also dried. 

The following metals and alloys were 
tested: zinc, twenty months at ordinary 
pressure and temperature on a_ great 
variety of metals. Furthermore, three 
series of experiments were instituted. In 
the first, crude ium-bronze, phosphorus- 
bronze, and finally type-metal and soft 
solder. The last eight were in the form 
of shavings. 

The results of the action were as fol- 
lows: Pure dry acetylene had no effect on 
any of the metals tested; pure but moist 
acetylene caused no alteration in the ap- 
pearance of any of the metals, but merely 
occasioned a slight increase of weight in 
copper and nickel; finally the gas, when 
both moist and impure, caused scarcely 
any alteration in tin, red-brass, palladium, 
aluminium-bronze, type-metal and soft 
solder; but zinc, lead, brass and nickel 
gained somewhat less than 1 per cent in 
weight, while iron, art-bronze and phos- 





phor-bronze showed a gain in weight of 
| 6.4 per cent or 6 per cent (sic.) to 14.4 
per cent, and also lost their metallic glit- 
ter and became black. But copper was 
the metal which was altered most and 
with the greatest rapidity; it not only 
gained heavily in weight, but became 
partially covered with a black crust. 
However, a minute examination showed 
that there was no formation of acetylene- 
| copper, since the substance formed could 
not be exploded either by heat or by 
percussion. When the copper was treated 





with acid no acetylene was evolved, but 
traces of sulphureter hydrogen were per- 
ceived, and there remained a_ black 
“humoid ” substance, 

The same result was obtained when a 
|} copper tube was employed to conduct 
The tube became stopped up 
The black powder which 


acetylene. 
while in use. 
was scraped out of it had no explosive 
properties. It contained no calcium com- 
pounds, but was rich in carbon (Kohlen- 
stoff). 

Because of the above results, the au- 
thors advise the use of copper and its 
alloys in the installation of acetylene 
plants, since this precludes the danger of 





explosion. To avoid this they recommend 
plating with nickel or tin. 

Delusions About Underground Water 
Rk. R. E. HORTON, the well-known 
hydraulic engineer, has published an 
interesting memoir entitled “ Idiosyncra- 
iden of Underground Water,” in which he 
| calls attention to a number of widespread 


popular delusions on this subject. One 
common belief is that all ground waters 
| occur in cracks, crevices or fissures of the 





earth, and in every countryside one hears 
of wells reputed to be inexhaustible be- 
leause fed from an “underground river.” 
Again, “ there is scarcely a town or county 





in the country which is not reputed to 
| have one or more lakes or ponds without 
bottom. The explanation is simple in 
| mont cases. 
from the difficulty of making accurate 
soundings in very deep water with mod- 
erate weights and ordinary lines, owing 
to friction; second, from the difficulty of 
determining when the bottom is reached 
in lakes or ponds having soft or mucky 
beds.” Another popular assumption is 
that artesian wells are necessarily very 
deep. Though they are, of course, much 
deeper on the average than wells in the 
surface zone of ground water, wells yield- 
ing strong artesian flows are occasionally 
quite shallow. Such wells having depths 
of 20 to 50 feet are common in the glacial 
deposits of Michigan, and quite a num- 
ber in the same region are not deeper 











| 
| 
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than 12 or 15 feet. Last, but not least. 
springs generally have an undeserved 
reputation for constancy and purity. The 
majority of springs are of local origin, 
are inconstant in value, often of uncer- 
tain quality and of small yield. 


Imitation Fur or Velvet 

A PROCESS patented in France consists 

in an improvement in the manufac 
ture of stuffs or objects which imitate 
fur, plush or velvet, or for use as car- 
pets and the like. The process starts with 
an animal’s fur, or an assemblage of 
animal or vegetable fibers, and these are 
immobilized by freezing them in a block 
of ice. The ice is then sawed into slabs, 
and a slab is made to undergo a surface 
melting so as to partially free the hair 
or fibers on one side; then a suitable glue 
or cement is applied upon this surface. 
A sheet of flexible material acting as the 
basis of the new makeup is then laid on, 
so that the hairs adhere to it, and after- 
ward the whole is freed from the ice by 
melting, ieaving the hairs attached to the 
support. Rubber serves as a good basis 
for the glue or cement, and the support 
is also coated with the same, and this 
rubber can then be vulcanized so as to 
give good adhesion and suppleness. 


Snow in South Africa 
URING the past (southern) winter 
the people of Kimberley, South Africa, 

enjoyed the unusual experience of a 
A correspondent of Symons’ 
Meteorological Magazine’ writes that 
“people all turned out to snowball, and 
the natives, many of whom had never 
seen such a sight before, were most ex- 


snowstorm. 


cited. My native charwoman told me 
when she woke in the morning that she 
thought some one had been breaking into 
the shops and had scattered flour ail over 
the place!” 


Spendthrift Artillery 
| Brengectne sey BOISSONET explains in 
the Paris Temps some of the many 
reasons which make spendthrift artillery 
one of the necessary factors of victory. 

The Army and Navy Journal translates 
the Temps article as follows: 

The French “75” is a weapon of muar- 
velous precision, but, even with a new 
gun and the shells in perfect condition, 
after a great number of shots from a dis- 
tance of 3,000 meters the shells will be 
found to have fallen within a radius of 
ninety-six meters, and half the shells will 
have fallen in a strip of about twenty-four 
meters. The gunner, therefore, has to 
regulate his fire so that the object aimed 
at will be in the center of this most thickly 
covered strip, a task which against 
trenches, even after aeroplane reconnais- 
sance, requires a considerable expenditure 
of ammunition; and when it is remem- 
bered that the trench itself is not much 
more than a yard or so wide, it will be 
realized that for every three or four shells 
which burst in the trench, a vast number 
explode before it or behind it. 

The need for heavy shell expenditure 
against trenches is already great, but it 
will become more urgent still after the 
siege period is over and real field fighting 
again becomes possible, when the artillery 
will have not the fixed target of the trench 
line, but the thin mobile ranks of the 
skirmishers, as its objective. 

Against moving infantry, unless it is 
advancing in close formation, regulated 
fire is a matter of some difficulty. In- 
fantry which finds itself between the first 
shell which has burst behind them and the 


| short shell which has burst in front of 





This belief results: First. | them do not await the avalanche which 


is to follow, but rush rapidly forward be- 
yond the first short shell, where they fling 
themselves to the ground under what 
cover they can find. The artillery knows 
that they are somewhere in the neighbor- 
hood, and to begin again the tir de réglage 
would only be a loss of time, so that the 
only thing for the artillery to do is to 
shorten ifs range by 100 yards or so and 
sweep the whole of the zone where they 
imagine the enemy’s infantry to be with 
shrapnel. 

A battery of 75-millimeter guns fires no 
less than eighty shells a minute, and it is 
only with rapid, intense fire that the 
shrapnel fragments can sweep a whole 
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countryside and break the enemy’s attack. 
The same thing applies when the artillery 
is taking part in an offensive. They have 
to cover the whole zone of the enemy’s 
front with a shower of shells, forcing the 
gunners to take shelter and pinning the 
infantry to the ground while their own 
troops are advancing. 


The Dyestuff Famine.—I 
(Continued from page 400) 

the production cf an equivalent amount of 
totuel. Unfortunately, the demand for both 
benzol and toluol, to be used in the manu- 
facture of explosives, is now so abnormally 
high that there has been some difficulty in 
securing enough for the makers of coal-tar 
intermediates. The manufacture of these 
latter, especially of aniline, has suddenly 
grown to considerable proportions, and is 
constantly increasing. There are a dozen 
firms engaged in this branch, and others 
are entering the field. There are seven 
firms now busily engaged in making fin- 
ished coal-tar dyestuffs. As stated, the 
output is double what it was in July, 
1914. It will soon be trebled. 

In this connection it must not be for- 
gotten that aniline, itself, when destined 
for use in dyeing aniline black, should be 
classed as a finished dyestuff. A large 
share of the aniline now being produced, 
is used for this purpose, especially in ho- 
siery mills. When we think that a single 
firm, such as the Edison Company, is turn- 
ing out 6,000 pounds of aniline each day, 
we begin to grasp what is being done to 
lay the foundations for a comprehensive 
American dyestuff industry. 

Verbally and in print, I have emphasized 
the eminent desirability of increasing the 
output of aniline, rather than to branch 
off into the manufacture of a varied list 
of dyes. Ambitious young chemists are 
keenly desirous of bringing out at once 
finished dyestuffs, in a greater or less va- 
riety. As a rule, they now recognize that 
they can best serve the textile and other 
industries dependent upon colors, by con- 
centrating their efforts on aniline. The 
logic of the situation plainly shows that 
in no other way can they make plant, time 
and effort count as effectively in lessen- 
ing the hardships of the current famine. 
Four-fifths of our hosiery are dyed black, 
and the extent to which black is used for 
both men’s and women’s apparel is evi- 
dent to all. 

An interesting feature in the evolution 
of this aniline industry—in the narrower 
sense of the term—is the introduction of 
small plants for making the oil, devised 
more particularly for installation in tex- 
tile works, consuming relatively limited 
amounts, in the production of aniline 
black. An _ enterprising “Rhode Island 
firm, manufacturing itself considerable 
quantities of the oil, is now installing in 
various textile mills standard plants ca- 
pable of producing daily 100 pounds or 
more of aniline. Such a plant, built to 
produce 100 pounds daily, costs from 
$1,500 to $2,000. The services of a single 
operative are needed to carry on the trans- 
formation of benzol into aniline, with oc- 
casional assistance in the moving of 
heavy objects. The operations, and the 
application of the requisite tests, can be 
intrusted to a man of ordinary intelli- 
gence, without chemical education. The 
ordinary output is 85 pounds of aniline 
for each 100 pounds of benzol employed. 
At current rates for this hydrocarbon it is 
found possible to make aniline at a net 
cost of from 30 to 40 cents per pound. 
This compares favorably with the daily 
quotations of $130 for immediate deliv- 
ery, and of $0.70 to $0.85 for early con- 
tract delivery. Within the past few days, 
two textile mills have contracted for 
larger plants, capable of furnishing 500 
pounds of aniline daily. 

The extensive works of the 
Products Company, at Marcus Hook, Pa., 
has received notable additions. It is now 
the leading source of supply. This com- 
pany, organized in 1910, was the first to 
manufacture aniline on a large scale in 
this country. 

The policy of the seven companies en- 
gaged in the direct manufacture of fin- 
ished dyestuffs has been eminently a wise 
one. They have resolutely contracted the 
range of dyes which they attempt to put 
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on the market. There has been a cor- 
responding increase in the quantity of ac- 
tual dyes manufactured in a given period. 

It is evident to all that under existing 
circumstances every possible effort is to 
be directed toward enlarging the volume 
of the output, and this can be secured only 
by severely limiting the number of differ- 
ent dyes produced, and by corresponding 
simplification in organization and plant. 
How easily this can be done, without in- 
volving any serious hardships to consum- 
ers of dyestuffs, can be illustrated from 
the practice in the silk branch. 

Ordinarily, silk dyers in the vicinity of 
New York are accustomed to carry a very 
large variety of colors. The other day I 
asked one of the leading dyers in the 
neighborhood to make out a list of what 
dyes were absolutely necessary. For pur- 
poses of comparison, I asked him to add, 
also, the quantities of each color required 
during the year. This he did. The fol- 
lowing is the list: 


Colors Needed in Silk Dyeing 

Yellow 
Auramine, 1,200 pounds. 
Azoyellow, 14,000 pounds. 
Chinoline Yellow, 1,200 pounds. 
Chrysoidine, 3,600 pounds. 
Chrysophonine, 1,000 pounds. 
Orange, 3,000 pounds. 

Green 
Brilliant Green, 1,000 pounds. 
Direct Green, 1,000 pounds. 

Red 
Alizarine Claret, 1,500 pounds. 
Fast Red, 7,000 pounds 
Rhodamine B, 2,000 pounds. 
Alizarine Red SX, 2,500 peunds. 

Purple 
Hofmann’s Violet N, 600 pounds. 
Methy! Violet, 5B, 1,000 pounds. 
Fast Acid Violet 10B, 5,000 pounds. 

Grey and Black 

Induline, 2,500 pounds. 
Developed Black, 10,000 pounds. 
Sulphur Black, 15,000 pounds. 
Direct Black, 15000 pounds. 

Blue 
Alkali Blue 2B, 4,000 pounds. 
Charge Blue OB, 2,500 pounds. 
Methylene Blue, 10,000 pounds. 
Patent Blue, 1,000 pounds. 
Victoria Biue B, 12,000 pounds. 
Sky Blue, 1,000 pounds. 


He added that the following colors were 
very helpful : 


Yellow 
Direct Yellow, 1,000 pounds. 
Blue 
Pure Blue, 1,000 pounds. 
Red 


Fraise, 1,200 pounds. 

Direct Red, 1,000 pounds. 
Green 

Malachite Green, 800 pounds. 

Wool Green 8, 1,500 pounds. 
Purple 

Brilliant Violet 6B, 1,000 pounds. 

Various Alizarine, Algol, Ciba, Helindon, 
and Indanthrene colors. 

As is seen, the actual needs of a leading 
silk dyer narrow down to 25 different 
colors. With an adequate supply of these 
25, he claimed that his business would 
suffer no material hardship. 

Similar statements, regarding the va- 
riety of dyes needed, would probably hold 
good in cotton and woolen branches. 

It is a welcome fact in this connection 
that two well-equipped works are now 
about to manufacture sulphur black on a 
large scale. Two other works engaged in 
the production of intermediates have per- 
fected their arrangements to make ample 
supplies of the dinitrochlorbenzol required 
in this special branch. 

The most interesting feature to note in 
this development is the establishment re- 
cently on our soil of the commercial pro- 
duction of synthetic indigo. This manu- 
facture has been taken up by one of the 
older chemical companies and with suc- 
cess. The output will be steadily in- 
creased. Naturally all that can be made 
is sold for a year ahead. Three other 
powerful firms are carefully studying the 
possibilities of manufacturing this most 
important dyestuff. 

When one reflects thet the great “ Bad- 
ische’”” company on the Rhine expended 
$5,000,000 on its indigo plant and on the 
necessary research, before a single pound 
was placed upon the market; and when 
we further consider that indigo is upon 
our free list, we can but admire the pluck 
and enterprise of our fellow citizens as 
manifested in this field. 

Extended Use of Natural Dyes 

While the output of artificial dyes of 
domestic origin is thus increasing at a 





A Twentieth Century Dialogue Showing How Your 
Competitors Would View A Fire In Your Business 
BY J. D. PRYOR 


General Manager: Harvey, here’s a 
chance for something big. Get letters out 
to all of the Alloy Products Co.’s customers 
quick and we'll nail a bunch of immediate 
orders and a lot of steady new customers. 


Sales Manager: I don’t quite get you. 
I’ve been over the Alloy’s customers with 
a fine tooth comb. They’ve got ’em sewed 
up tight. Price quotations didn’t even 
put a dent in them, 


General Manager: That 
was yesterday. Today it’s 
another story. Look at this 
paper. The Alloy’s enamel- 
ing department and part of 
the stamping shop was 
burned outlast night. They 
ean’t fill their orders. 
They’re out of business for 
three months at least. 


“Get letters 
out to all of 
the Alloy 


i 


2 


Products ; we | 
Co.’scustom- i L 
ers quick . 

and we linail 


a bunch of 
immediate 
orders and a 
lot of steady 
new custom- 
ers.” 





Fine for their compet- 


itors, but tough on them. 


Sales Manager: 


General Manager: Too bad, but we can’t 
go to sleep until all the other fellows who 
read about this fire get busy. It’s dog eat 
dog in a case like this and I’m going to be 
the first to capitalize their mistake. 


Sales Manager : 
not mistake. 

General Manager: I said mistake. Don’t 
you realize that we are entirely protected 
from fire by a Grinne!l Automatic Sprink- 
ler System and won’t burn up with a 
lot of urgent orders unfilled? Emphasize 
in your letter that we're permanently in 
business. Send a letter to our salesmen 
to follow up your circular. Do you get 
the idea? 

Sales Manager: I've got you; building 
business on the other fellow’s mistake. 


You mean misfortune, 


The facts below show that big business 
today recognizes what this dialogue 
brings out, namely, that your rivals will 
find new customers in the ashes of your 
business. 


What Fifty Big Firms Say 


Henry Ford refuses to buy supplies 
from any concern which is so reckless that 
it goes along without automatic sprink- 
lers. He does not intend to be crippled 
because a factory from which he draws 
supplies “has to stop some morning to dig 
itself out of a hot ash heap”. 

System, the leading business man’s 
magazine of the country, has been inves- 
tigating ways and means for lowering the 
costs of doing business. Knowing that 
insurance expense could be reduced from 
40% to 90% by equipping a building with 
automatic sprinklers, this magazine last 
January asked for the actual experience 
of fifty large business firms which were 
equipped with Grinnell Systems. 


The replies from these fifty firms took 
an unexpected turn. Few of them laid 
stress on the big insurance savings all of 
them had made. The great majority wrote 
that the worst result of fire is interrup- 
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tion of business—the disaster against 
which insurance cannot be secured—and 
therefore the greatest benefit from Grin. 
nells is the certainty that the breaking 
out of a fire will not be followed by 
months of demoralization and disruption. 







casJAe 
AA OAWS 










Grinnells Pay for Themselves 
Quickly 


What does it cost to get this protection? 
Nothing! Less than nothing, for the com- 
pany which has a Grinnell System pays 
only a fraction as much for its fire insar- 
ance as it used to pay, and saves enough 
on insurance to pay for the sprinkler sys- 
tem over and over again every few years. 


Sometimes it takes as long as seven 
years for a Grinnell Sprinkler System to 
pay for itself in insurance reductions, 
sometimes it will take only two er three 
years, but the average lies between three 
and seven. 

So reliable and infallible have Grinneli 
Sprinklers proved themselves to be during 
the thirty-three years that they have been 
in use in America that they bring down 
the insurance rate 40% to 90%, and the 
insurance rate, remember, is the true 
measure of your fire risk. If the installa- 
tion of Grinnell Sprinklers wil! reduce 
your insurance 70% they will reduce your 
risk 70% too. You may think that your 
place is not going to burn some day, but 
the fire insurance man knows to a mathe- 
matical certainty what the chances are 
and charges you accordingly, so the only 
way to secure cheaper insurance is to 
reduce the risk. 


Without Any Investment Whatever 


Certain construction companies will pay 
us cash to install a Grinnell System in 
your buildings—carry it until the savings 
from reduced premiums pay for it, and 
then deliver it free and clear. Many pros- 
perous firms prefer to buy on this basis. 
Any manufacturer whose capital is in use 
will find this a reliable and easy way to 
purchase a sprinkler system immediately. 
At the end of any year, if desired, the 
cutstanding payments can be liquidated 
and the system taken over. 


Dictate a short letter to the General 
Fire Extinguisher Company, 291 West 
Exchange Street, Providence, R. L, asking 
the Consultation Department to take ap 
your own case and make a preliminary 
report on the profit you will get from a 
Grinnell System. 
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ELCO ignition 
only one feature 
of Delco Equip- 
ment—but a very im- 
portant one. 


The fact that 


every requirement 


these engines 


efficient service. 


Delco ignition 


spark at 
perfect 


operation. 


When buying an auto- 
mobile it is a good 
thing to inquire first 
of all whether or not 
it is Deleo Equipped 


Dayton Engineering 
Laboratories Company 


Dayton, Ohio 





it has 
been adopted for use on 
the most exacting types 
of gasoline engines- 

and that it is meeting 
of 
is con- 
clusive evidence of its 


insures 
not only a hot, ample 
starting but 

sparking 
throughout the entire 
range of automobile 


is 








Not Like Other Houses 


(Make Your Building Distinctive) 


Ordinary brick make only an ordinary 
Have something different and more 
Secure the soft warm colors of a 
Turkish or Persian rug through the use of 


GreendaleRug Brick 


Owing to peculiar face texture each brick casts 
This produces in the 
finished wall a magnificent effect impossible to secure 


house. 
— beautiful. 
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its own lights and shadows. 
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in any other way. 
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New York City notwithstanding 
high freight rate. 


The Only Patented 
Face Brick in America 





INVENTORS! “2: 


We manufacture Special M. » Paten 
etal 


alties of all tiede 
M. 








Address 


Write for it tod 
ivite for it 
The EAGLE MPC. CO. i824 


Furnished in = Bo, Tan, Brown, Green, Old Rose, 
. The desirability of these brick 
by the fact that their greatest consumer is 









Bine Rock St., CINCINNATI, 0. 








|} as it was before the 


|in widespread use, 
| dyeing denims and similar 








Ask Your Architect 
Or if you prefer write us direct for samples or 
color plates showing these brick as they 
actually appear in the wall. 


Hocking Valley Products Company 


D. E. REAGAN Cc. C. WALTERS 
President Sales Mar. 


81 S. — Street, COLUMBUS, OHIO 
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How Manufacturers Can INCREASE THEIR BUSINESS 
Read Carefully Every Week the CLASSIFIED ADVERTISING COLUMN in the 
SCIENTIFIC AMERICAN 


Some Weok you will be Waaty to Oud an inquiry for something that 
promptreply may bring an order. 


Watch Lt Carefully 
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rapid rate, it is necessarily far removed 
from meeting even a quarter of the na- 
tional demand under normal conditions. 
Here, the existing equipment in half a 
dozen large American works, organized 
for the production on a large scale of 
natural dyes, has proved to be a national 
asset of pronounced value. 

The method for using natural dyestuffs 
such as logwood, fustic, cutch, ete., have 
been notably perfected of late. In nearly 
all branches of the textile manufacture it 
found practicable to introduce 
The current output of dyewood 


has been 
their use. 
extracts is now about three times as great 
war, 
Logwood blue 
instead of indigo, for 
fabrics. 

The silk industry is already 
tomed to the use of large amounts of log- 
wood. Dyers of silk fabrics are 
attentively studying the availability of 
other dyewood extracts under existing cir- 
A welcome addition to the 
natural dyestuffs is 
the handsome yellow, obtained from the 
osage orange of the Mississippi Valley. 
The dye is the same as that present in 
fustic. It is, however, a pure compound, 
free from the admixture of a 
reddish coloring matter, which renders 
the use of tropical fustic somewhat uncer- 


and it is con- 


stantly increasing. is now 


accus- 


now 


cumstances. 


domestic supply of 


varying 


tain. 


Cooperation of Manufacturers and 
Consumers 

Even with the aid of a vastly increased 
employment of natural dyestuffs, we are 
far removed from meeting even the half 
of our customary requirements of organic 
colors. It has become evident that a se- 
rious dislocation in the whole organized 
system of retailing and using textile fab- 


rics, involving the factor of color, can 
be avoided only by a genuine spirit of 
sympathy and cooperation between the 


two final links in the chain joining the 
producers of raw material and the con- 
sumers of finished products. 

Manufacturers, for example, are prac- 
tising a most rigid economy in the use of 
color compounds. This is exemplified in 
the use of pencil lines for heavy stripes, 
in the substitution of outline designs for 
conventional patterns requiring extrava- 
gant quantities of color, and in analogous 
directions. There is also a pronounced 
tendency to urge the wearing of white ar- 
ticles of apparel. 

In order, however, to limit to the ut- 
most the hardships incident to such a 
pronounced shortage of dyes, the condi- 
tions must be met in a brave and common- 
sense manner. Unless the American pub- 
lic is willing to see our textile interests 
thrown completely out of gear, there 
must be a most pronounced spirit of com- 
promise and adaptation on the part of the 
ultimate consumer. Whims, fancies, fads, 
habitudes of the past, rivalries of the fu- 
ture, all must disappear before actual 
conditions. 

Consumers must recognize and accept 
these existing conditions in a considerate 
manner, adjusting themselves to limita- 
tions in variety of shade, as well as in 
fastness. This will take a vast burden of 
anxiety from the shoulders of tailors, mil- 
liners, and dressmakers. They, in turn, 
can make more easily their contract with 
the retailer. He can deal with greater 
certainty and assurance with the jobber. 
The relations of the latter with the manu- 
facturer will be vastly simplified, and he 
can with increased confidence order sup- 
plies to be handled six months or a yeu. 
It is a long chain. A spirit of 
generous compromise on the part of the 
ultimate consumer will give to it the 
needed strength. A finical, critical, fault- 
finding attitude, will, on the contrary, 
cause the chain to snap and break. 

(To be continued.) 


Nationalization of the National Guard 
(Continued from page 395) 


quate citizen soldiery. When questioned 
they invariably point to the frequent lack 
of discipline in the Guard as compared 
with the regular army. The disposition to 
compare the Guard with the regular army 
is in itself distinctly unjust, because of 
the wholly different conditions that obtain 
in the two branches of the army. 
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LEGAL NOTICES 


PATENTS 


If you have an invention which you uh to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 

All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than seventy years, enables us in many cases 
to advise in regard to patentability without 
any expense to the client. Our Hand Book on 
Patents is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, ete. 
All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


233 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 








Annual Subeutetion Rates for the 
Scientific American Publications 
Subscription one vear........sseeseees eeescose $3.00 


Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama. 


Subscriptions for Foreign Countries, one year, 
postage Prepaid, ...cccccccccccccccccce 50 
Subscriptions for Canada, postage prepaid ..... 3.75 
The Scientific American Publications 
$3.00 
5.00 
The combined subscription rates and rates to foreign 


countries, including Canada, will be furnished 
upon application. 


American (established 1845)......... 
American Supplement (established 


Scientific 
Scientific 


Remit by postal or express money order, bank 
draft or check. 
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Advertising in this column is 75 cents a line. No less 
than four nor more than 12 lines accepted. Count 
seven words totheline. All orders must be accompanied 
by a remittance. 





INSTRUCTION 
CIVIL SERVICE, normal, academic, business, agri- 
cultural, English, drawing, engincering, salesmanship, 
real estate and law courses by correspondence; tuition 
payable monthly. Carnegie College, Rogers, Ohio. 


BUSINESS_OPPORTUNITIES 
INTERNATIONAL Patent Agency. Patents and Trade 
Marks in South America, especially Chile and West 
Coast Countries. Louis Harnec ker, Engineer, Santiago, 
Chile casilla 2736. 


INVENTIONS MARKETED 
THIS COMPANY’S Principal Business is to develop 
for the market original and patented products of its 
own Laboratories. Its Sales Department will consider 
outside patented inventions. Send copy of patent with 
stamps for return. McCormick Laboratories, McCor- 
mick Manufacturing Co., Dayton, Ohio. 


AGENTS WANTED 
AGENTS. 500¢ Profit. Free Sample Gold and Silver 
Sign Letters for Store fronts and office windows. Any 
one can puton. Big demand everywhere. Write today 
for liberal offer to agents. a allic Letter Co., 438 N. 
Clark Street, Chic: ago, U.S. A. 


ASTRONOMICAL PLANISPHERE 


Can you name the stars? If not why not. The “Plant! 
sphere”, a device whereby you can determine 100 bright 
stars and the various constellations. You move two strings 
and the Planisphere does the rest. Gives you the position 
of the stars every hour of the night. greet 4 guaran > 
Price $1.00. “The Planisphere”’, P. O. Box 63, Bethlehem, 
Penna. 


BUSINESS OPPORTUNITIES 

DEVELOPMENT WORK in machinery, methods of 
manufacture, inventions and patents. Reports on 
commercial values of inventions, patents and investment 
founded thereon. Term service in watching and report- 
ing development in certain lines of manufacturing. William 
E. Williams, Consulting Engineer and Expert in Patent 
Causes, 28 East Jackson Blvd., Chicago. 


SALESMAN with engineering experience wanted on 
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fxcturing modern mac ry and installations for collecticg 
cust of all kinds of industrial plants. Excellent opportunity 
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New York City. 
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It is not only almost wholly impossible 
to obtain the same standard of discipline 
in the guard as in the army, but it is not 
absolutely necessary. In the army (the 
regular army if you please, for the Guard 
is part of the army) the company com- 
mander has his recruits not only enlisted 
for him, but they are delivered to him 
fully equipped and partly drilled. In the 
Guard, a company commander has not 
oniy to obtain his own recruits, but has to 
secure them in most cases against the 
opposition of the employer who doesn’t 
want to let his men off for the summer 
training camps, or for an occasional day 
on the rifle range, and against the local 
mandate of many trade unions that are 
antagonistic to the Guard, because the 
organization is subject to strike duty, or 
in the face of that most serious obstacle 
of all, the more or less scornful attitude 
assumed by many of our so-called good 
citizens. 

As a company commander, I have had to 
contend with each of these obstacles, and 
know that they exist not only as isolated 
cases, but are prevalent to a large extent 
throughout the whole country, and their 
harmful influence cannot be overesti- 
mated. 

It is manifestly impossible for a com- 
pany commander of the National Guard 
to maintain the high standard of dis- 
cipline obtained in the regular army, 
when he has to persuade men to join his 
company in the face of the difficulties im- 
posed by such conditions. In addition to 
these difficulties, the niggardly appropria- 
tions made by most states make it neces- 
sary for these officers personally to defray 
the many little items of expense, incident 
to maintaining a reasonably efficient or- 
ganization. 

Inasmuch as no encouragement is re- 
ceived by the recruit from his employer 
or his fellow citizens, and he receives no 
drill pay for his service, some inducement 
must be made to induce him to enlist, in 
addition to the patriotic impulse that 
most of our young men normally possess. 
In some states, in the large cities, ade- 
quate armories with club and athletic 
features are provided; but in most cities 
these features are lacking and it devolves 
upon the company commanders to pro- 
vide them. 

No matter what legislation is passed by 
Congress, whether it be a reorganization 
of the present Guard or a wholly new 
scheme, we shall never succeed in creat- 
ing an adequate volunteer citizen soldiery 
until we have first created a condition that 
will make service in that body popular. 
When the average young American learns 
to feel toward the Guard as he does to- 
ward his Alma Mater, and toward his fel- 
low Guardsmen as he does the fellow 
members of his “ Frat,” we will have a 
citizen soldiery that will not only be effi- 
cient, but one of which we may justly 
feel proud. 

I once asked a young Englishman if he 
had had any military training. With vis- 
ible pride he replied—* Yes, in the King’s 
Own.” When we establish and maintain 
a Navy reasonable in size and properly 
balanced and efficient as our Navy men 
know how to make it; when we have cre- 
ated a modest but well equipped Regular 
Army, with a Reseive into which to grad- 
uate our trained men, and when we have 
created a mental attitude toward service 
in our Citizen soldiery that will enable our 
young men to say with pride that they 
have served in “Uncle Sam’s Own,” we 
will have solved the problem of National 
Defense. 

These United States do not belong to 
the present generation; they did not be- 
‘long to the last, nor will they belong to 
the next. Our country and all it stands 
for constitute a sacred trust, with each 
succeeding generation as trustees. We 


are obligated by the highest sense of duty 


to safeguard those institutions against 
every possible danger. 

It is not sufficient to say that there is 
at present no evident danger of aggres- 
sion from this or that Nation. We must 
as trustees guard our trust not only 
against every probable danger, but every 
possible danger as well, or else we are 
derelict in our sacred duty. 

The present deplorable condition of our 
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National Defenses is very properly a mat- 
ter of grave concern to every true Ameri- 
can citizen. 

The National Security League is a pa- 
triotic, non-partisan and non-military or- 
ganization, endeavoring to crystallize la- 
tent public sentiment in favor of a proper 
National Defense into the action needed 
to impel Congress to pass the Legislation 
necessary for this purpose. 

While it is the duty of the League to 
defer technical matters to the judgment of 
our expert military boards, the General 
staff of the army and the General staff of 
the Navy, there can be no question that 
an adequate National Guard is of vital 
importance to a comprehensive plan of de- 
fense. This cannot be obtained without 
more cooperation on the part of the em- 
ployers of the men who enlist in that or- 
ganization. As a means of bringing this 
about, the National Security League has 
not only placed the matter before the large 
National corporations, as referred to in 
General Logan’s letter, but has appealed 
to over fifteen thousand firms throughout 
the country, asking them also to do their 
part in this cause. 


Three Thousand-Volt Direct-Current 
Electric Locomotive 


(Concluded from page 393.) 


controls the train by reversing the cur- 
rent, which changes the motors into gen- 
erators and sends back into the line about 
30 per cent of the energy used in hauling 
a train up grade. This results in a 
uniform speed on all down grades and 
makes it unnecessary to resort to the air 
brakes except in cases of emergency. Not 
only is the train more uniformly con- 
trolled by this method, but all danger 
from worn brake-shoes or overheated 
wheels is eliminated, not to mention the 
direct economy effected. 

The electric locomotives operate at 
their best efficiency in the coldest weather 
—quite the opposite to steam locomotives, 
with which trouble is experienced in 
maintaining the steam under like con- 
ditions. They require inspection only 
once in every 2,000 miles of travel, 
whereas the steam locomotives must 
be overhauled at the end of each division, 
or after every run of 100 or 125 miles. 
Another advantage in favor of the 
electric locomotive over its steam com- 
petitor is that the latter consumes 80 per 
cent of the fuel used in actual service 
while standing at division points, while 
the electric locomotive consumes power 
only when in motion. 

The passenger locomotives on the new 
electrified line are geared to haul 800 tons 
at 60 miles an hour, while the freight 
locomotives will haul 2,500 tons on a one 
per cent grade at a speed of 16 miles per 
hour. When two locomotives are used to 
haul a train, about the same speeds can 
be maintained on a two per cent grade. 

Owing to the greater speed of the elec- 
tric locomotives over the huge Mallet 
steam engines which they are replacing, 
it is believed by the railroad company 
that the same results will be achieved as 
though the line had been double tracked 
over the mountain division. Present plans 
of operation call for the general use of 
an electric locomotive at each end of a 
train on up grades approximately 35 miles 
long over the electrified section of the 
road, while on down grades only the head 
engine will do the regenerative braking. 


Penetration of Bullets 
(Continued from page 404) 


inch thickness, but tonghened by the ad- 
dition of vanadium, etc., and heat treated 
into the bargain. There is a huge differ- 
ence in the ability of steels to resist bul- 
let penetration. 

The field guns and siege guns of the 
American service are provided with steel 
bullet shields, hardly 44 inch thick, but 
very hard and tough. Each one of these 
on completion is tested by having two or 
three shots actually fired at it from an 
army rifle at close range. Ordinary mild 
steel, boiler plate, etc., show the follow- 
ing effects from various bullets. 

A plate a full half inch thick, and with 
a tensile strength of 65,000 pounds per 
square inch, is penetrated at the muzzle 
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_ ness, freedom from gases, and all other 
features that form the basis of rust- 


resistance. 


The result 
unusual workability, superior enamel- 
ing qualities, and perfect welding 
properties. 


ARMCO IRON 
Resists Rust 


|) PENNA.GASOLINE 
PERFECTION Moro OS 
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Rust Points — 
the Way to the 
Junk Heap 


The great destroyer of © 
sheet metal is rust. The © 
most practical rust-resist- 
ing iron made is Armco 
(American Ingot) Iron. 


LOAN Saati 


MANTUA SLM hh 


Armco’s rust-resistance is ~ 
due to its great purity, — 
and to the scien- — 
tific care taken in © 
its manufacture. 
Armco iron is the 
most nearly perfect 
in respect to even- 


is that Armco Iron has 


Here are just a few of the products that are better for 
being made of Armco Iron. Whether you use, sell or 
make sheet metal products you should know the 
whole story of Armco Iron. Armco Iron reduces 
labor expense and factory losses. It helps overcome 
selling resistance. 

Send the coupon for information on the product or 
use that interests you. 


THE AMERICAN ROLLING MILL COMPANY 


Licensed Manufacturers under Patents granted to 
The International Metal Products Compang 


Box 713, MIDDLETOWN, OHIO 


Brancn Orrices: Chicago, Pittsburgh, Detroit, New York, 
St. Louis, Cincinnati, Cleveland and San Francisco 
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The trace mark ARMOO carries the as 
surance that tron bearing that mark is 
manutictured by The American Rolling 
Mill Company, with the skill, intelli- 
gence and fidelity associated with its 
products, and hence can be depended 
| upon to possess in the highest degree 
| the merit claimed for it 
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oO shows threading on Armco Iron Tubes end 


resalts of a crushing test of the strength of s 
lap weld Armco Iron gives 100 per cent. welds. 


The American Rolling Mill Company 
Box 713, Middletown, Ohio 


Please send me data and information 
on Armco Iron for 
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Cut Coal Costs By Burning 





Soft Coal Smokelessly: 





When a boiler smokes you can be dead sure that it is not burn- 


ing its fuel properly. 
partially burned, fuel wasted up the stack. 


Smoke is nothing but unburned, or only 


So whether your city 


prohibits smoke or not it means money in your pocket to elimi- 


nate s 


moke. 


Of course you can eliminate smoke by burning hard coal—but you can’t 


. afford 


to do it. 


Hard coal costs more money than bituminous coals. 


And 


the cheaper soft coals contain just about as much, and sometimes more heat. 
Government reports prove that a dollar spent for soft coal buys you more 
heat than the same amount of money spent for any other fuel. 


KEWANEE 





The 


Howard Parsons 


Minnesot 
with Kewanee Smokeless Boilers 
It bas been proven beyond any doubt that the use of sof 
1a’ ert periy cx 
cost way for heating 





their e 


Ely High School, Ely 


designed by Mr. C 
Minneapolis, in which Kewanee Smokeless Bo.!- 
ers were installed by the Star Contracting Company of Virginia, 
a, is a good example of the high class buildings heated 


Minnesota 


ynstructed to burn it smokelessly is the low 
This is just as true in New York City, 
1 fields where Anthracite coal is cheapest, as itisin 


Smokeless Boilers 
Cut Coal Costs 


A Kewanee Smoke- 
less Boiler burns soft 
coal smokelessly be- 
cause they are scientif- 
ically built to get all of 
the heat out of that fuel 
Very careful tests have 
proven that when oper- 
ated under conditions 
similar to those prevail- 
ing in most large build- 
ings, they use for heat 
73 to 81% of the fuel 
While the ordinary type 
boiler seldom averages 
as high as 60%, 


Soa Kewanee Smoke- 
less Boiler first cuts your 
cualcost because it 
wastes none of its fuel. 
It comes nearer to get- 


t coal 


and 


rm markets where Anthracite is very scarce and expensive 
he thousands of Kewanee Smokeless Boilers in buildings of ting all of the heat out of 
is aoe ~ ype ~ : ¢ : ~ ag are creating further evidence of soft cc althananyheating 
* nom nu us u .: 
We will gladly send you literature describing these boilers fully. apparatus yet devised. 


And 


if your building is in a city where a smoke ordinance is enforced the saving is a 


double one—because a Kewanee permits you to use cheap soft coal 


KEWANEE BSILER COMPANY ‘¢ 


KEWANEE, ILLINOIS 


Stee! Heating Boilers, 


Chicago 


New York St. Louis 


Radiators, Tanks, Water Heating Garbage Burners 





Kansas City Minneapolis 


4 11.P Cushman Weighs Only 1901s 
SH.P 2Cylinder Only 320!bs, 


These are the modern light-weight all-purpose 


engines. 


High speed and throttle governor, with perfect 


balance, give smooth, continuous flow of power and uniform speed 
instead of violent, irregular explesions and fast and slow 


speeds of old-style engines. 


This explains why Cushman engines 


are so light in weight, yet more steady running and more durable 
than engines weighing four or five times as much. 


Only All-Purpose 


Engines 


Cushman Engines are used for a greater range of work than any other single 4-cycle 


eon the market 


Besides doing all stationary work as satisfactorily and economically 


res Of any weight, they may also be attached to stationary or movable machines, such 


as Grain Binders, Hay Bailers, Corn 

Cushman equipment 
Friction Clutch Pulley 
driven high tension Magneto. 
svetem, permitting all-day run 
bath of oil Run at 





Any speec 
running lf you 
ole 


Book {ree 


Cushman Engines 


CUSHMAN MOTOR WORKS 
2284 No. 21st Street, Lincoln, Neb. 


Moving 
Peer 
want a real engine 
ud do all your work, 
> Cushman. 


Pickers, Potato Diggers, Concrete Mixers and Hoists. 
is much superior to that of ordinary engines. 

and Schebler Carburetor. 20 H. P 
Cooled by forced water circulating 
yarts enclosed and run in 


has gear- 


changed while 
run without 


ee 














The Design and Construction of Induction Coils 


FREDERICK COLLINS 


614x914 inches. Cloth. 272 pages. 159 illustrations. $3.00. 


By A. 


This work gives in minute details full practical directions for mak- 
ing eight different sizes of coils varying from a small one giving a 
¥4-inch spark to a large one giving 12-inch sparks. 
of each and every part are given and the descriptions are written in 
language easily comprehended. 


MUNN & COMPANY, Inc., Publishers 
WOOLWORTH BUILDING 


The dimensions 
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by the German Mauser, the Turkish 
Mauser, the Austrian Mannlicher, and 
other military rifles of like ballistics. 


The American New Springfield gets nearly 
through with its 150 gr. bullet, and 
through with the 180 gr. bullet used for 
target shooting. The little 85 grain .25 
cal. Savage bullet gets as nearly through 
as the bullet from the American 
rifle. The .280 Canadian Ross rifle shoots 
through the half 
through % inch of good steel. 

On a plate of 4 inch mild steel the 
three foreign service rifles, mentioned in 


service 


and has gone 


inch, 


the foregoing paragraph, register com- 
plete penetration at 500 yards. The 


American rifle gets through with 180 gr. 


bullet. The Ross gets through with 140 
gr. copper capped hunting bullet. The 
Japanese service rifle shows superior 


penetration to those mentioned, because 
of its smaller calibre, .25 against .30-inch. 
In the .280 Canadian 


Ross rifle shows the greatest penetration, 


wood, calibre 


nearly SO inches of dry pine—almost seven 


feet. The American rifle shows a more 
striking variance between the 50 feet— 
practically muzzle—range and the 100- 


yard range in oak than it does in pine. 
At 50 feet it gets through 12 inches of 
seasoned oak, at 100 yards through 33 
inches. 

The theory 
so much penetration at close range is be- 


is that this failure to show 


cause the bullet is yet unsteady, and not 
twisted down to even flight by the gyro 
scopic effect of its spin. <A 
able cause is that which prevents it from 


more prob 


getting through five inches of dry sand 
that there is not time 
to displace the fibres of the wood. 


a speed so great 


However, this penetration in wood need 
alarm the have to 
at some time upon only a thick tree 


not person who may 
rely 
trunk as a bullet stop. 


Green, unseasoned wood in a tree is 
most difficult to and a 
of feet of it will stop the bullet that goes 


through six or 


penetrate, couple 


gladly rampaging 
feet of dry pine boards. 


a rifle is tested by shooting through dry 


pine boards, arranged with inch air 
spaces between them, which serve to allow 
the bullet to clear itself from the en 
tangling fibres otherwise pushed up ahead 
of it. Penetration in solid and unsea- 
soned timber is quite a horse of another 
color. 

The former rifle of the United States, 


the M. 1903, being our present rifle with 
a cartridge bullet of the 
old blunt nose type weighing 220 grains, 


showed the greatest penetration of any of 


loaded with a 


service rifles so far as wood is con- 

At 50 feet this rifle 
through 55 inches of 
than feet. 
of the added weight, it got through a 
little more sand, 6.7 inches, instead of four 
Here, both added 
weight and lessened velocity combined to 


our 
its 
but 


cerned. drove 
bullet 


five inches 


pine 


five secause 


less 


as does the present rifle. 


aid penetration, and the net result was 
little at that. 

The extraordinary failure of bullets at 
high speed, pointed and covered with a 
very tough German silver jacket, to get 
through dry sand is ascribed in theory to 
the fact that there is not time for the 
particles of the sand to be displaced, and 
the bullet destroys itself. The theory is 
the fact that at 
which means lessened velocity on the 
of the bullet—the sand penetration 
is greatly increased. In dry sand the 
United rifle gets through nearly 
twice as much at 1,000 yards as it does at 


upheld by long ranges 


part 
States 


the muzzle. 
The author can testify to the fact that 


the bullet destroys itself, however the 
theory thereof may remain undemon- 
strable. Here are the facts: 


Shooting the Government rifle into a 
box of dry sand, one sees first a minature 
volcanic eruption of sand on the impact 
of the missile. Then he will find in the 
sand itself, a plainly marked channel of 
white, very finely pulverized sand, ground 


to dust by the terriffic energy of the 
bullet. The discovery of this channel of 
white dust goes to warn us that the 


bullet itself must be in bad shape. Trac- 
ing out the course of the bullet by the 
white channel in the gray sand, one 
comes upon traces of the missile in three 





seven | 
| ° 

Penetration with | Steel the sort of point on the bullet made 
|} no difference. 
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inches—torn shreds of cupro-nickel jacket, 
fused and shredded and evidently sub- 
jected to some terrific pressure. 

In four inches or even less will be found 
the bullet—what is left of it. Never has 
the author found any of the leaden core, 
which makes up all of the bullet save its 
overcoat. Sometimes the jacket will be 
found almost intact, minus its core, but 
of course torn inside out and all jagged 
and fused. Usually the German silver 
jacket is distributed in shreds along the 
last part of the white channel. So the 
bullet fails to penetrate merely because 
no bullet is left, it has torn and burned 


itself out of existence in spite of its 
jacket and its speed and its slender, 
pointed form. 

The writer’s tests showed far more 


penetration and no deformation for a 
little .32 automatic pistol bullet of about 
80 grains, and with the muzzle velocity 
of around 1,000 feet or about a 
third that of the service rifle. Here the 
bullet was recovered uninjured, not even 
sufticiently scored the sand to re- 
move the marks of the rifling. 

The old black powder .45-70 Springfield 
rifle, introduced just after the Civil War, 
and used in our service up to 1892, gives, 
with its soft lead bullet, 10 inches dry 
penetration at 3,500 yards—two 
miles—against the refusal of the new 
Springfield bullet to go four inches at the 


secs, 


from 


sand 


muzzle. 

So, the wise soldier takes advantage of 
this peculiarity of the high velocity mod- 
and he tries to get as large a 
of in the earth of his 
protections as possible. A row of very 
small sand bags is far more efficient pro- 
tection than the walls of the heaviest 
frame building. Also he finds a strange 
paradox in that, so far as penetration is 


ern bullet, 


percentage sand 


concerned, the fire of the enemy is less 
dangerous at close range, than it is at 
long range. 

Tests have developed one peculiar phase 
of bullet penetration, namely, that in 
On one plate there were 
fired forty five different bullets from prob- 
ably a third as many different rifles. Not 
once was there found any difference in 
the penetration of the soft pointed bullet 
—dum-dum—and the full jacketed bullet 
with its covering of tough 
cupro-nickel or steel. 

Bullets designed with hollow, soft, col- 
lapsing copper that known 
from personal experience to break up on 
the first few of soft flesh, pene- 
trated just as much as the bullets 
of the same rifle, completely covered with 
a jacket, with the solid. In 
wood this is of course emphatically not 
the soft point bullet breaking up 
because of the mushrooming of 


protective 


tubes, were 
inches 
steel 
and core 
true, 
quickly 
the bullet. 

The 
bullet 
driving with its point at all, or else that 


that the 
penetrating steel, does not do the 


results would indicate 


the process is so quick that the bullet 
has no time to mushroom or break up. 
The facts remain, whatever the theory 
may be. 


Training of the War’s Maimed, 
Halt and Blind 


(Concluded from page 401) 

limb. Fine and rapid writing with the 
left hand is taught—most of the pupils 
having lost their trained members—and 
training is withal given in spelling, ar- 
ithmetic, stenography, typewriting, book- 
keeping, drawing and other commercial 
arts. 

The amazing capabilities that a one 
armed man can attain by early, patient 
and energetic training are demonstrated 
by exhibitions in various places in Ger- 
many, especially in Berlin. Thus are the 
wounded favorably influenced and incited 
to imitation. The prize exhibit is the man 
Unthan, the original of the armless artist 
described, by Gerhard Hauptmann in his 
well-known novel, “Atlantis.” Unthan 
was born without hands, but his father 
trained him so well in the use of his feet 
that he now, at sixty, plays the violin ex- 
cellently, blows the trumpet, swims, and 
does things beyond the ability of many 
whole membered people. In his demon 
strations before hospital inmates be draws 
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Ye cam Thake Smmgiluale 
\ Sativa. Cight-, 
140 PP Aeronailical 

Yolo _, 


We have greatly increased 
our manufacturing facilities 
and can make immediate 
deliveries of these excep- 
tional motors. in quantities 
to suit purchaser. 


The operation of the Sturte- 








vant “Eight” in actual serv- i 
ice has thoroughly proven 

its reliability and _ service- 
ability. 


High Speed V type, propeller 
driven through reducing gear 
High Volumetric Efficiency 
Minimum Vibration 
Two Magnetos 
Weight four Ibs. per Horse- 
power. 


Built by the largest company 
manufacturing Aeronautical 
Motors in the U. S. 


Full information and specifi- 
cations sent to prospective 
customers. j 





B. F. STURTEVANT CO. 
Hyde Park, Boston, Mass. 
and all principal cities of the world 











The fact that a painter knows 


is strong evidence that he is able 
and willing to give you the best 
and longest lasting job of paint- 
ing that can be done. 

“Your Move’ is yours for the asking 
The New Jersey Zinc Company 


Room 421, 55 Wall St., New York 


For big contract {jobs consult our Research Bureau 
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Each Investment 


that you make should be purchased through 
& specialist in that particular security. 
When you buy 


6% Municipal Securities 


remember that we specialize in County Obli- 
gations and you get individual attention and 
satisfaction from 


M.H. CUTTER & COMPANY 
Established 1908 
209 South La Salle St., CHICAGO, ILL. 
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a cigarette case from his coat, lights the 
cigarette with his toes, plays cards with 
his feet, picks them up himself when they 
have fallen to the ground, and does much 
else that produces the profoundest aston- 
ishment. 

Dr. Kriickman, in the Deutsche Medi- 
zinische Wochenschrift, enumerates three 
special cases of handwork for soldiers 
blinded in the war in addition to those 
that have long been practised. These are: 
rope making, brush making and basket 
and chair weaving. Three years’ time are 
required for the average apprenticeship. 
For these three crafts there is abundant 
raw material in peace times; but Dr. 
Briickmann, however, would be_ before- 
hand for work that must be done after 
the war is over. For rope making the 
hemp comes from Russia and Italy; jute 
comes from India; aloe from the Pacific 
Islands; bristles and other materials for 
brushes come from Russia, India and 
China; while some material for basket 
work is of domestic origin, although bam- 
boo, rattan, varnish and other supplies 
must come from countries other than Ger- 
many. There is a museum in Brussels at 
present which has exhibits of all raw ma- 
terials and the goods which are to be 
made of them. 

Of the three classes of handwork men- 
tioned, basket work appeals to much the 
larger number. Music holds out some 
promise as the blind are fond of it and 
often develop great talent. Much train- 
ing is necessary, however, for the fingers 
of the ex-warriors are likely to be a trifle 
stiff for the dexterity needed in playing 
most instruments. 


Strategic Moves of the War, Octo- 
ber 27th, 1915 


(Concluded from page 396.) 

the Morava Valley has not averaged more 
than a mile a day. The Bulgarian ad- 
vance from the east, though over much 
more difficult country, has much 
more rapid, and already rumors are com- 
mencing to flood westward from Sofia of 
dissatisfaction over the Teuton slowness. 
But Germany has no more men to spare 
for this new enterprise. To make a very 
material increase in her Serbian army it 
would be necessary to weaken one of the 
other fronts, and at the present stage such 
a move is impossible. 

As to the Serbian operation itself, Ser- 
bia cannot, as stated, match the numbers 
of the Teuton allies by 150,000 men. In 
order, therefore, that the man power of 
the Serbian defense be equal to that of 
the offense the Allies must send to Serbia 
that number of men. Every indication is 
that at least that number will be landed 
within a few days. The French have 
already landed a considerable number of 
troops, and having effected a junction 
with the Serb forces south of Negotin 
have already routed a large body of Bul- 
garians and driven them back across their 
border towards Strumnitza. It may well 
be doubted, however, whether this is to 
be the real limit of the Allies’ activity in 
this theater. Bulgaria and Greece may 
move as they please, with the Entente or 
against it, but the decisive force among 
the Balkan states is Rumania. Strategic- 


been 


key. From Rumania, Turkey, Bulgaria 
and Austria are all threatened, the latter 
particularly. The effect of 200,000 men, 
fresh and well equipped, thrown suddenly 
in Bukowina against the Teuton flank 
west of the Strypa cannot be exaggerated, 
and this is probably the line the main 
Rumanian attack would follow. Ru- 
mania, however, is not yet at war, and it 
is improbable, to say the least, that she 
will enter it until the Allies are in Ser- 
bia in sufficient force to prevent the Bul- 
garians from attacking them in the rear 
and flank as they move north and west 
against Austria. In other words, the 
Bulgarian army must be kept fully occu- 
pied so that Rumania will have a free 
hand. As far as numbers are concerned, 
the customary ten per cent of population 
is in the case of Rumania not a correct 
basis for figuring. Rumania has a large 
new population acquired as a result of 
recent cessions of territory, which popu- 








lation is not yet absorbed and organized. 
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skin, is 


wear. 





need is 


comforta 


indoors and 
outdoors, in all kinds of weather. 


Duofold is made of two fabrics— 
cotton and wool—with air space 
between. Soft cotton, next to the 
comfortable, 
scratch as wool does, prevents ex- 
cessive perspiration, absorbs. The 
air space ventilates and dries. 
The fine light knitted wool keeps 
out the cold—air space helps too. 

That is the right kind of under- 
Not like all-wool which 
irritates, doesn’t let perspiration 


which keeps 
the body warm 
and dry and 


doesn’t 


There’s no need of 
having Winter colds 


—at least, those colds which come 
from getting overheated, then sitting 
or Standing still in a draft, 


All you 


Duofold Underwear 


evaporate, is close and unwhole- 
some. Not like all-cotton, which 
doesn’t keep you warm, gets 
clammy, and gives you a chill 
when the wind strikes you. 


ble, 


Duofold is the logical, sensible, 
comfortable, and healthful under- 
wear. It gives you all the advan- 
tages of both cotton and wool, 
without their disadvantages. 

Duofold is about half the 
weight of ordinary woolen under- 
wear. It does not shrink. It is 
made in Union Suits or Two- 
Piece Garments for Men, Women, 
and Children. 


Get Duofold for the whole 
family. Write us for Free Sam- 





Soft Cotton 
—absorbs perspiration; 
prevents wool scratch- 
ing skin. 

Air Space 
—dnes; ventilates; pre- 
vents sudden chill, 





W Ml 
= the of 
the body. 











ple of Duofold fabric, Book on 
Comfort and Health in Under- 
wear, and the name of a Duofold 
dealer. 


Duofold Health Underwear Co. 


71 Elizabeth Street, Mohawk, N. Y. 
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serviceable. 


Pen points of every degree, 


refilling device added. Simple and 
In several sizes, plain or mounted, 
Buy the genuine, 


If it isn’t an Ideal, it isn’t a Waterman’s 


$2.50 to $150.00 


Illustrated Folder on Request 
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“It’s A Corona Folding Typewriter” 


NOTE THESE 
features 


Visible writing, 
two color ribbon, 
universal ke y - 
board, back 
spacer, alumin 
um frame, double 
carriage release, 
mechanical type 
guide, ball bear- 
ing carriage, key 
boards for all 
languages. 





“Weighs only six pounds. See how it 
folds up. I carry it in my grip and believe 
me, it’s a time saver.” 

“The house I travel for is a live one. 
All our salesmen carry Coronas. We 
write our reports between towns in other- 
wise dead time. No more waiting at the 
hotel stenographer's desk for me, and the 
firm doesn’t need a handwriting expert to 
hgure whether I sold Jones four hundred 
or four thousand of those three dollar lots.” 


Co ( NA 
Folding Typewriter 
is a practical little machine that you will find very 
useful for writing your personal letters and confiden- 
tial reports at home or in the office. Thousands of 
men and women in various lines of business use 


Coronas for their personal writing. Costs but half 
the price of a big machine. 


Corona Typewriter Co., Inc., Groton, N. ¥. 


New York: 141 W. 42nd Street 
Chicago: 12 So. La Salle Street 


Agencies in all principal cities 


SEND FOR 
this Booklet 


Many of the 
largest and most 
progressive firms 
in the country 
have equipped 
their salesmen, 
auditors and 
special travelers 
with Coronas. 
“Proof of the 
Pudding” gives 
the names of 250 
of them. Send 
for your copy 
and also ask for 





booklet No, 29. 
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Write 
which points the way 
te vital information. 


—S=—=—= 


N almost every plant there 
remains some problem 
that for the sake of efficient 
manufacturing ought to be 
solved. If such a problem is 
¢losing your entrance to in- 


creased profits, see Estes now. 


LV-ESTES [NCORPORATED 


es "RAISE WAGES WHILE CUTTING COSTS” ee 


ENGINEERS 


McCORMICK BUILDING 
CHICAGO 


for booklet 





| consider 


But thing is certain. Rumania can 
throw into the scale an excellent military 
which will outnumber both 
160,000 men. To 
be unwar- 


one 


organization 
Greece and Bulgaria by 


Rumania at all may 


| ranted speculation, but, on the other hand, 


| serious as it 


| the vicinity 


Ce@SS 5 


| much. 


| vehicles actually 





| ters the 


before this article appears in print it 

would surprise no one if she were lined up 

with the Entente. 
On the whole, the 


the entire situation with satisfaction. 


Allies may well view 
nn 


The 
Serbian situation, viewed alone, is seri- 
and not as 
On the 
west the persistent activities of the French 
in the Champagne and of the British in 
of the La Canal; in 
the south the great offensive launched by 
the Italians, so far 
in the east the stubborn resistance 
of the Russians in the north and their 
successes in the south—in all these thea- 
being forced to ex- 
own. On 


ous but by no means desperate, 


was a week ago. 


Bassee 


which promises suc- 


Teutons are 
tend every nerve to hold their 
every front the Allies are creating a de- 
mand for troops that makes any shift of 


men from one theater to another impos- 
sible. The Allies, therefore, are fighting 
not only with known numbers, but with 
the knowledge that these numbers can 
not be increased, and that as winter ad- 
vances the problems of their opponents 
will become more and more difficult of 


solution. 


Motor Trucks and Modern Warfare 
(Continued from page 399) 


These vary from about $150 per 
year for trucks of small capacity to 
These payments 


which the 


$250 
for large-capacity types. 
3-year period, 


extend over a 


original payment, 
total 
British also 
that of the that 
vehicles do not have to 
undergo maneuver test, 
but are ju their conformity 
to prescribed specifications laid down by 
War Office. While only about 300 
complied with the sub 
regulations in 1914, the other “ ap- 
proved ” types built before the specifica- 
tions went into effect in 1912, brought 
this number up to about 1,000 or 1,500. 

The German subsidy scheme pays larger 
sums for truck 
in which the maximum load on the pull- 


acceptance 
from $52 


scheme 


special 


sum vary 5 to 


subsidy 


makes the 
The 
from 
former the 
such a 

iged more by 


$575. 

differs French in 
in the 
rigorous 


the 


sidy 


and trailer combinations 


ing unit is four tons and that on the 
trailer two tons than it does on single 
trucks. Although these units may consist 
of as many as eight to ten trailers, three 
to four is the average. The subvention 
for a single truck amounts to the total 
sum of $1,190. Of this, $428 is payable 


upon the purchase of the truck by the 
owner and the remainder in four annual 
installments of $190.50 each. If the 
vehicle is capable of hauling one or more 
trailers, the original payment is increased 
to $714 with four annual premiums of 
285 each, making a total sum of $1,854. 


In March, 1913, there were approximately 
1,225 German motor trucks of all kinds 
which were receiving the subsidy pay- 
ments. 

The Austrian subsidy follows very 
closely that of Germany, great stress be- 
ing laid upon trucks which can haul 
trailers. The average total payments 


aggregate $1,725 over a 5-year period. 
Austria spent approximately $850,000 for 


truck subsidies in 1911 and has spent in 


the neighborhood of $500,000 each year 
since for the same purpose. Although 
Russia had no truck subsidy at the out- 


break of hostilities, due mainly to the lack 
of good and of any motor truck 
manufacturers of her own, she had sev- 
eral hundred French four-wheel-driven 
tractors. Since that time, she has been a 
large purchaser of American-made trucks 
and now probably has a fleet of about 
5,000, exclusive of passenger cars. 

Italy, one of the latest entrants in the 
war, spent $1,200,000 for motor vehicles 
during the 1%4-year period from the latter 
part of 1909 to 1911 and spent an addi- 
tional $1,750,000 for trucks in her war 
with Turkey. 

The 130,000 trucks now with the bel- 
ligerent armies in Europe represent an in- 
vestment of $325,000,000, figuring an aver- 
age value of $2,500 per truck. This vast 


roads 
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Stretch 
That Goes Back” 


OU will always find it in the fa- 

mous Cooper’s-Bennington-Under- 
wear. Aiter long wear and many trips to the 
laundry it retains its shapeliness and fits snugly 
and comfortably. 
The widespread demand for Cooper’s-Bennington 
is due to the fine materials used and the high 
development of the “Spring-Needle” stitch. 


GOOPERS 
Bennington, Vt. 
Underwear 


is made by Cooper, the builder of the “Spring- 
Needle” machines. This pesersent, made in his 
own big mills among the hills of old Vermont, is 
his special pride. Outfit with Cooper’s- Bennington. 
Made in union and two-piece suits and in all the 
various sizes, weights and colors—silkateen, cot- 
ton and wool, Union Suits $1.50 to $5 per suit. 
Shirts and Drawers §1 to $3 per garment. 


Manufactured by 
Cooper Manufacturing Company 
Bennington, Vermont 
A. J. Cooper, President 


sent FREE 


LAW Course On Approval 


Not one benny ou rs hi aoe home-study 
course in 14-volume law 
library, en ‘most —— oceny of its kind in exist- 
ence, and the first individual lectures, etc.—lessons, 

2 discussions of the law—in ad 
e of charge, without any ob! — 
ij " rant ou to satisfy yourself abso: 
lutely that this is the ve ory best home-study law course 
offered by any school in the country before obligating 
yourself; before spending a penny. 


Get Your Degree By Mail 


We are authorized under Laws of ind to confer 
a of Laws 
. Our course prepares you to pass the bar ex- 
aminations in any state. Should you fail to pass we 
guarantee to coach you free until you are successful. 


Free Complete Course fr°}srji% 
In Public Speaking (4507 of Pubite 























f you act romoty we will save you more 


Off 
half your tuition. 
a short time, without notice. Signa il pos: 
Chicago, iL 


University, Dept 6-885 
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PIPE SMOKERS 
EUTOPIA MIXTURE 


SOL D BY MAIL ONLY 
cannot get its equal in richness, 5 
aroma and quality for an 

price at retail. An aromatic blend of _the choicest aa 
Carolina, Virginia, Kentucky, Turkish, Perique, Latakia and 
Havana tobaccos. Aged--not Havored. 

Send for 116. an ourrisk. _ ten pipe 
and if you like it send us the price, $1.5 
within ten days—or return at our expenses 
Unless you send the money with order, 
please give bank or commercial reference. 
Three blends--medium, mild and extra mild. nd 40c for 
one quarter Ib trial order without ipe; It not atiafactor money 
will be returned. Order today. Booklet on 


Cameron Tobacco Co., Semmes & 9th Sts..Deot. C.,Richmond, Va. 


French Briar Pipe 
with first order 


HANDY MAN’S WORKSHOP AND LABORATORY 


Compiled and edited by A. Russell Bond. 6x8 1-4 inches. 
Cloth. 467 pages. 370 illustrations. $2.00. 

A compilation of hundreds of valuable cuageations and ingen- 
ious ideas for the mechanic and those mechanically inclined. 
The suggestions are practical and the solutions to which 
refer are of frequent occurrence. It may be regarded as 
best coll of ideas of ful men 


Munn & Co., Inc. Woolworth Bidg., New York 
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A PRIZE FOR THE BOY 
HANDY WITH TOOLS 


This beautiful $30.00 tool cabinet is 
one of fifty-seven prizes which we are 
offering to the boys who at home or 
in school can make during the next two 
months with carpenters’ tools of any 
make the most useful or ingenious thing. 
Our purpose is to arouse interest in 





which are unsurpassed for all amateur and profes- 
sional uses. They run easily with least exertion, 
cut fast and clean, hold their edge, and are made of 
the finest steel tempered by the special Simonds 
process, assuring full satisfaction to the user 
“If you want saws that cut like diamonds, 
Ask for saws that are branded Simonds” 
Write to Dept. 9 for particuiars of the prize con- 
test and for our booklet, “The Professor and the 
Saw,” which tells how to bulid useful things 


SIMONDS MANUFACTURING COMPANY 
“The Saw Makers’* 
Fitchburg, Mass. 


5 Factories 11 Branches 














- Modern Power Producers — 


= Development in stationary engines has kept 

= pace with other engineering progress—the 

= automobile and aeroplane—but it has lacked = 
their spectacular features. Its progress has = 
been certain, sure, until it today reaches its 
zenith in the 


Bessemer Oil Engine 


= (Awarded Gold Medal Panama-Pacific Exposition) 
—a reliable, dependable installation that burns crude 
and fuel oils and gives you power economy that no 
other means of power production will approach. Bes- 

= semer Oil Engines have reduced power costs 66% 
= where steam had been used, 80° where current had = 
= been furnished from central station—learn of oil engine = 
progress by asking for catalog 


= Our complete line: Fuel Oil Engines, 15 = 
= to200H.P.—Gas Engines, 5 to 350 H.P. = 
Kerosene Engines, 2 to 10 H.P. : 


THE BESSEMER GAS ENGINE CO. = 
14 York Street Grove City, Pa. 


ESSEMER ENGINES RUNNING TODAY IN 
IFTEEN THOUSAND POWER PLANTS 


prrnennennn yor 
weyynneaty | 









son of Mr. A. J. Furniss, 647 So, 
2ist St., Louisville, Ky., was 
afflicted with a deformed foot, due to 
paralysis. He came to us December 
12, 1914. These photographs con- 
vince you beyond the sh adow of a wv 
doubt that his foot was made straight y 
and strong here. Read also this evidence in 
black and white: 

“Both Mrs. Furniss and myself are more than 
Pleased with Arthur's condition on his arrival home 
after five months’ treatment at the McLain Sani- 
tarium He is continuing to improve Whenever 
we can say a good word for your institution we will 
certainly do it.” 





ond FURNISS, 13 vears old, 














A. J. FURNISS. 


DEFORMITIES 


For thirty years this private insti- 
tution has been devoted exclusively to 
the treatment of Club Feet, Spinal 
Diseases and Curvature, Infantile 
Paralysis, Hip Disease, Bow Legs, 
Knock Knees, Wry Neck, etc., es 
pecially as found in children and 
young adults. Complete modern 
equipment. 

Write for information and our book, 
*“‘Deformities and Paralysis’’--also 
book of references. Both free 

THE McLAIN ORTHOPEDIC SANITARIUM 
952 Aubert Ave. St. Louis, Mo. 
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Valuable Books of Instructionand Reference 


Scientific American Cyclopedia of Formulas—Concrete Pottery 
and Garden Furniture—Scientific American Reference Book— 
Experimental Science—Handy Man’s Workshop and Laboratory 


MUNN & CO., Inc., Publishers, Woolworth Bidg., New York 
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sum indicates clearly the great importance 
of the motor truck. The motor truck has 
replaced the fiery steed of Mars and has 
upset all the rules of former military 
science. ; 





Old-fashioned Gun Powders 


HE oidest explosive used for guns is 
gun powder, which for about 500 years 
was without a rival. It is strange that 
we know so little about the discovery and | 
origin of a material which played such an! 








illustrious rdle in the history of the en- 
tire human race. 

According to the latest scientific re-| 
searches it seems that an explosive mix-| 
ture composed of saltpeter, sulphur and | 
charcoal was first made and used by the 
Chinese in their war against the Mongol- 
ians. 

The famous scientists of the Middle 
Ages, the Dominican Monk, Albertus Mag- 
nus, and the famous Robert Bacon, the 
“Doctor Mirabilis,” in the thirteenth cen- 
tury, knew the composition of gun powder, 
but never thought of its use in the mod- 
ern sense. 

In Europe it seems the monk Berthold 
Schwartz thought first of its use for guns, 
(Freiburg, Germany, 1313), but the Arabs | 
had anticipated the Christian world in | 
this regard, as they applied gun powder in | 
Asia much earlier and the Moors had used | 
cannon in their fighting in Europe in 1323. | 
After this, in the latter part of the four-| 
teenth century, it became more common 
and became a sovereign ruler in the fif- 
teenth century, until the new scientific 
achievements, that is the more effective 
products of the organic chemistry, pushed 
same more to the background. 

It is interesting that the composition of 
gun powder did not change materially dur- | 
ing these 500 years, though there experi-| 








=>|ments have always been made to improve 


\it. Potassium, sulphur and charcoal re-| 


= | mained as the chief ingredients, as well as | 





the mixing proportion (74: 16: 10) re-| 
- | 
mained practically the same. | 
Potassium is the most important factor 
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Mile-a-Minute. 
Whee! There’s the Sport! 





ACING down the wind 


Aero-sledding. 


is not a fad—not an experiment. It’sa 
means of locomotion as tried-and-true 
as the motorcycle, correct in principle, 
unfailing in operation. 
A powerful emer- 
gency-brake brings 
your Aero-sled to 
a standstill in 
a couple of 
lengths. You 








The Old Way 





glowing, nostrils dilating, every nerve tense with the 
thrill of this newest, most exhilarating outdoor sport— 
No waiting for favorable winds; you con- 
trol the speed—the direction—as easily and comfortably 
as from the seat of the finest racing automobile. 


Aero-Sled 


Write at once for the illustrated booklet 
** Aero-Sledding—Prince of Them All" 


AERO-SLED COMPANY 


1381 Wells Street 


like a bird a-wing, cheeks 


The 


are master—it is yours to command. 
The motor is silent, vibrationless. As 
steady as that of the birdman whose life 
depends on his engine. Every lake and 
frozen stream calls your Aero-sled. Bet- 
ter health and the love of clean sport 
demand it. Price $125 complete. Ship- 
ped by fast freight. Carriage charges 
wepaid to any point east of the 
ockies. 


Chicago, Illinois 











in this compound. It furnishes the oxygen 
(KNO,) that insures perfect burning of 
the sulphur and charcoal. As the ballistic | 
effect is the greater the more perfect the | 
mixture of these ingredients they must 
first be pulverized. 

The further preparing is done in wet 
condition after intimat@® mixing in the dry 
state. The mixture is pressed into the 
required shapes. After drying, graphite 
is added and the pressed shape polished. 
Polishing is necessary for the purpose of 
making the surface more resisting and 
also to eliminate the flying apart of the 
particles by their electro-magnetic action. 

The products of combustion of this gun 
powder are only about 43 per cent gaseous 
(chiefly carbon dioxide and nitrogen). 
The remaining 57 per cent is very fine 
solid matter, part of which settles in the 
barrel of the guns, the rest escaping as 
smoke expanded to a large volume. Both 
the solid matter and the smoke are unde- 
sirable, first because frequent cleaning is 
necessary, and second because the smoke 
not only reveals the position of the bat- 
teries, but makes aiming difficult. A 
classic example is the case of the English 
fleet at Alexandria in 1882. It happened 





cracked walls. 


Keep rain and snow 
out of concrete walls 


Concrete is full of small hcles—that’s 
the cause of rain-soaked, stained and 


Look at the house on the left. It shows 
the blotchy, hair-crack effect of weather 
on uncoated concrete. 
sightly, but means damp walls. 


Bay State%*= Coating 












Not only un- 





prevents allthis. It seals the pores of the con- 
crete or stucco, making the walls absolutely 
weatherproof. 

As shown on the house to the right,‘‘Bay State” 
waterproofs and beautifies without losing the 
distinctive texture of cement. You can get 
“Bay State” in white and a variety of beautiful 
tints. As an interior finish, too, it is without 

















an equal. 


If your house is concrete, stucco or brick, 
or if "re going to build, send for the 
Bay State Booklet No. 10 and tint card. 
WADSWORTH, HOWLAND & CO. Inc., Boston, Mass. 
Paint and Varnish Makers 


New York Office: Architects’ Building 



















that during the bombardment the English 





admiral had to order firing to cease for 
a while until the smoke had settled, and 
after that to give orders to slow down 
the firing considerably. 

By analyzing the smoke, we find that 
large portions of it consists of potassium | 
sulphate. Efforts were made to minimize | 
the amount of sulphur used and at the 
same time to improve the ballistic effect | 
by increasing the size and the density of | 
the particular grains, the theory being| 
that the ballistic effect depends on the 
pressure of gases produced by the burn- 
ing and on the time required for the burn- 












tells a lot 
about the 


MAXIM SILENCER 


Enjoy target shooting with a single shot pistol 
or arifie. It silences the report noise, lessens recoil, 
increases accuracy. Try one on your trip this 
fall and see how much more fun you have. 

FOR FORD CARS we make a special Maxim 
Silencer. Applied to exhaust, it also saves gasoline. 

Send for free book shown above, full of interesting 
anecdotesof sportsmen. Ask yourdealer to show you 
a Maxim Silencer; write us to send you the free book. 

MAXIM SILENCER COMPANY 
94 Homestead Avenue Hartford, Conn. 





all 


SAVE TOOL TEMPER 


Cleveland Grindstones are genu- 
ine standard Berea and Huron 
stones, the sharpest cutting and 
smoothest wearing grits. Used 
by a large percentage of mechan- 
ies, machinists and industria! 
schools. We supply 


Cleveland Grindstones 


fn a variety of grits, each carefully selected by our 
expert graders of 50 years’ experience. No soft or 
flint spots. We are largest producers and guar- 
aptee satisfaction. Write for illustrated catalog. 





Keystone Model 





129 Leader-News Building CLEVELAND, O10 





THE CLEVELAND STONE CO. 
1 





ing. It was found by experiments on dif- 





ferent materials that the time for change 
of state and change of pressure shows 
very large limits, and though the explo- 
sion as a matter of fact is always accom- 
plished within a very short time limit, the 
difference in ballistic effect is very great. 


A. C. and D.C. Electric 
ROTHMOTORS 
Ask for bulletin 156, 182 and 212 
ROTH BROS.& CO. 








198 Loomis St., Chicago, lll. 








The change of state in detonating explo- 
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Have a Rifle of Your Own! 
| " Enioy the charm of the woods and 


fields—shoot woodchucks, crows, hawks, rabbits 
gophers, squirrels—with the 


Matlin 


-22 Calibre Repeater 


—the right gun for small game, for 
snap-shooting and shooting at 
the mark. kt is remark 
accurate; has plenty of 
range and power; gives 
ke repeat shots; and 
the ammunition is 60 












New 
Hammerless 


Model $12.50 


Model No. 32. Hammerless— 
and built right! The pistol grip stock 
has areal pistol grip and the greater “drop” 
that experienced shooters like so well. The 
quick-adjustable Wéind-gauge rear and Ivory Bead 
front are “extra quality” sights—the best ever furnished 
on any .22 repeater. 
The Take-Down is simpler and quicker than any other 


























cheap rs can 
wohl Og —the rifle more convenient to carry and easier to keep clean. 
expense, The safety slide button is placed right—just under your thumb. 


The Solid Steel Top protects your face and eyes from defective 
cartridges; the Side Ejection throws shells away from you. 

15 Shots; with full magazine, 25 shots. Four other ZZar/in .22 re- 
peaters give choice of lever or pump action with visible hammer. All 
five models handle .22 short, .22 long and .22 long-rifle cartridges. 


Buy the right gun! Send 3 stamps postage for new 
140 page catalog of repeating rifles and shotguns, 


Phe Marlin Firearms ©. 57 Willow Street, New Haven, Conn. 




















Monoplanes and Biplanes 


Their Design, Construction and Operation. The application of aero- 
dynamic. theory, with a complete description and comparison of the 
notable types. By Grover Cleveland Loening, B.Sc., A.M., C.E. 
64x84 inches. Cloth. 331 pages. 278 illustrations. $2.50. 


This work covers the entire subject of the aeroplane, its 
design and the theory on which its design is based, and 
contains a detailed description and discussion of thirty- 
eight of the more highly successful types 


MUNN & CO., Inc., Publishers, Woolworth Building, New York City 
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to instantaneously, | 
and the pressure reaches its maximum in| 


For this rea- 


sives occurs, 80 Say, 


| 
an unthinkably short time. 
son they are not fit for gun powders be-| 


cause the explosion would endanger the 
barrel of the gun. If the standard in 
gredients for gun powder are employed 


the velocity of the reaction is slower and 
the gas production is more even. There- 
fore the pressure of the gases is not in- 
but its maximum 
gradually. Such powders are more suit- 
able for hurling the projectiles. 
It is hard to draw a sharp line between 
Scien 


stantaneous, reaches 


guu powders and other explosives. 
tific researches show that by changing the | 
density, the shape and other physical prop 

erties of the explosives we may change the 
Lately it 
possible to use explosives for guns 


quickness of the burning. was 
even 
which are otherwise absolutely of detonat- | 
ing nature (explosives containing guncot- 
ton and nitro-glycerine). 

Old-fashioned gun powder belongs more 
lor less to the detonating variety, as it} 
takes only one sixtieth of a second to burn | 


one kilogramme (2.21 pounds) of it. Dur- 
ing this period 680 calories (about 2,700 
thermal units) will be freed and 


British 
| gases of 285 liters 10.5 eubie feet) 
The abso- | 
lute temperature of the explosion is about 
(3,600 deg. Fahr.). Tak- 
ing a perfectly closed of 1 cubic} 
decimeter that is about 1 quart as a basis 


(about 


or about 78 gallons developed. 


2,000 deg. Cent. 


space 


the maximum pressure will be 3,250 atmos 
pheres (about 47,800 pounds per square 
inch). 

By practical experiments it was found 
that the diameter of the 
grains of the powder (particles) the quick- 
ness of the burning diminishes somewhat. 
After this was known chemists tried to in- 
crease the ballistic effect. As a result of 
this the the 
six side prism shapes used 


by increasing 


powder and 
(1868) 


mammoth gun 
were 
for cannon. 

But large grain powders were soon im- 
proved in turn. The outer surfaces were 
channeled to receive the developed gases. 
This had its effect on gun design in turn. 
But even by increasing the density (1875) 
| it was not possible to improve the effect 


| materially. 


Next came a change in chemical com- 
| positions. As a result, so-called brown 


powder was developed, in the manufac- 
ture of which sulphur was entirely elim- 


inated and the anfount of carbon in- 
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A GIFT SUGGESTION 


is sufficiently novel t ta gift of distinction. 


a gift of 


wnada fi 
Or the dainty booklet 
“ILLUMINATING NOTES” 
will give you a demonstration in pictures. Write today. 


ALADDIN LAMP CORPORATION 
Suite 1857, 40 E, 45th St., New York 
Send today for 


Dealers— ttiractive proposition 








creased. 

It is interesting to know that through 
the burning of this brown powder the de- 
(200 liters 
eubie feet per 


veloped gases much less 


are 
2 


per kilogramme equals 32 
pound) than by the burning of black pow- 
der. But the difference is amply equalized 
by the higher temperature and the slower 
burning of the powder, which insures a 
much better utilization of the pressure of 
the gases. 

With the brown powder, the mechanic- 
ally mixed gun powders reached the limit 
of their efficiency, and with this, in the 
| 80’s of the last century, the epoch of the 
As the result | 
warfare | 


lold gun powders is closed. 
of scientific researches, modern 
has found in 
chemistry much more powerful and more 
useful materials, so that gun powders lost 
their importance in the present days of 
warfare. 


some products of organic 


Notes for Inventors 
Design Decision.— 
ex parte Klemm vs. | 
Commissioner 

chair 


An 
In the 
Schreiber, Assistant 
ton held that 
relatively fixed seat, arms and legs and 
an adjustable back, book rest, etc., that 
a not refused 
simply because it has moving parts. After 


Important 
of 


case 
New- 


has where a has 


design patent should be 


citing a number of previous decisions As- 
sistant Commissioner Newton goes on to 
say that there seems to be no good reason 
for laying down a hard and fast rule that 
design patents cannot be granted to cover 
with relatively parts. 
He also says it has been urged that de- 
| sign patents should not be granted on 
| devices with movable parts because those 


devices movable 








| parts may conceivably be so moved as to 
produce another design. Admitting this 
| to be true it is only an apparent and 


2. 


Giant Heater 1 





Will Make a Stove of 4 
your round wick lamp 
gas-jet or mantle burner. 


Requires no more gas or 
oil than for light; does 
not lessen the volume of 





light; utilizes the waste 
heat. Heat and light at 
one cost. 


Will Heat Ordinary Room \ 
Comfortably in Zero Weather 


A river will run mills by concentrat- 
ing its power—your lamp or gas-jet will 
heat a room by concentrating, intensify- 
ing and radiating the waste heat with a 
GIANT TER. This heater causes a circulation of the 
air, giving a uniform heat. No odor, dust, ashes or trouble. 
You can heat any room, office or den; 
warm baby's food or your shaving 
water; make tea or coffee, and you 
can do these things quickly, for 
the heat is intense. 

Mr. Homer Smith, Wyoming, Del., 
writes: “We used your Giant 
Heater in our home five years, and are 
certain it saves us a ton of coal a year, 


besides its convenience.” 
-$1.00 


e Blackiron + «+ 
Price “$1.50 


On Gas-Jet 






have 


ey 


— 


Polished Brass - 

Nickel Plated on Brass $2.00 
} Send today for a heater—we will 
‘ gend it by first mail or express, all 
charges prepaid. Use it in your 
~ room; if not satisfied return it in 
Pe iy ye 10 days and get money back. 
On Round Wick Lamp Send for free book anyway. 


Giant Heater Co., 23¢,tomtlt Mace 
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} LANGUAGES 





uickly Learned AT 
ME by the Original 


Phonographic 
German—French—English— Method {er 
Italian — Spanisb or any other lan- % 
guage learned quickly and easily by the 
Cortina Method at home, with Disk f 
Cortina- Records. Write for free 
booklet today ; easy payment plan. 
Cortingd Academy of 

Languages 
1671 Mecca Bldg., N. ¥. 
690 B' way. Cor. 48th St. 
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ays according to size Bossert system saves you 95 
®@ per cent. of cost of erection. ~e 
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Ps LOUIS BOSSERT & SONS §&% 
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@ 1305 Grand Street Brooklyn, N. Y- 4 
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SMALL SETBACK 
Veeder Counters 


RESET TO ZERO BY ASINGLE TURN 






These counters are just as high grade as our 
ge counters, but are lower in price. Price $4. 
It will pay you to Veederize your machinery 


ind know just what is going OD. pookist Free 
Any mechanical engineer will tell 
you that the word Veeder stands 
for the best constructed and 
most accurate counting devices 
in the worlc 

Cyclometers, Odometers 

Tachometers, Fine Die Cast- 
ings, and all kinds of counters 

VEEDER MFG. CO. 
18 Sargeant St., Hartford, Conn. 
























LET ‘TECLA’ DEVELOP IT! 


Electrical and mechanical devices 
developed and built by experts. 
Inventions designed, tested, perfec- 
ted. Patent Office models. Special 
machinery and fine instruments 
designed and constructed. Experi- 
mental work, especially railroad 
signalling, and Radio. Also auto- 
mobile specialties. 


TECLA ELECTRICAL LABORATORY 
Consulting Electrical and 
> Mechanical Engineers 
DETROIT, MICH. 














MEOUANICAL 
SUPPLIES AND MATERIAL 
of all kinds 
EXPERIMENTAL AND 
LIGHT MACHINE WORK 





to order 
132 MILK STREET, BOSTON 


‘LES 


w ° 
PLAINFIELD. N.J 








PALMER MOTORS AND LAUNCHES 
Two to fifty horse power, two and 
fourcycle. Get our 1915 reduced 
prices. CATALOG FREE. 
PALMER BROS. 
Cos Cob Conn. 








Write for samples 

HAVE You a Camera? Wy", “hagasines, 

American Photography and Popular Photography, which 

will tell! you how to make better pictures and earn money. 
F. R. FRAPRIE, 856 Pope Building, Boston 
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not a substantial reason against this prac- 
tice, for a design patent only purports to 
cover the device, as shown and he also 
says that it should be left to the courts 
to determine when relative movements of 
parts of a design produce a different de- 
sign. 

A Double Geared Bicycle.—In patent 
1,149,422, to Arthur Moffett Allen, of 
New Brighton, New York, is shown a 
double geared velocipede, in which the 
ordinary wheel mounted in the fork may 
be propelled by foot crank for low speed, 
as usual. A high speed driving gear is 
arranged above the road wheel, and in 
advance of the fork, and is supplied with 
pedals, and is geared by a sprocket chain 
with one of the road wheels. 


Watch Carrying.—The desire, if not 
demand, by men for some more convenient 
mode of carrying a watch, than that now 
in vogue is shown by the so-called wrist 
watch used by some, but by many dis- 
regarded from prejudice or otherwise. 
Women have almost universally adopted 
the hanging exposed watch which can be 
easily consulted. It is thought that some 
one could devise a plan of carrying a 
watch either on the inside of a coat lapel, 
against the inner side of the coat front, 
within the sleeve at the wrist or else- 
where, so the watch would ordinarily be 
out of sight and yet could be easily 
brought into view when desired. This 
offers a field for ingenuity not only in 
suggesting the plan but also in designing 





the devices which may be necessary in 
carrying it out. 


Improvements in Fruit Containers.— 
The importance of noyel fruit containers 
is illustrated in the memorandum from 
Consul General Frederick M. Ryder, Win 
nipeg, Manitoba, in which he tells that 
realizing that the ordinary barrel is un- 
suitable for safe shipping of apples and 
pears, and that boxing is an expensive 
item, a fruit man in British Columbia has 
invented and patented a barrel or con- 
tainer which is similar to an ordinary 
barrel, but divided into two equal parts 
by two partitions so adjusted as to permit 
the barrel being sawed in two, thus mak- 
ing two half barrels. The advantages 
claimed are that it can be made of cheap 
sawed lumber, shipped in “ knock-down 
state,” and easily assembled at the pack 
ing house; and the fruit can be shipped 
without wrapping, owing to the firmness 
imparted by the central partitions, while 
the convenience afforded by sawing the 
barrel in two enables customers t9 pur- 
chase a half or a whole barrel containing 
two varieties of fruit. 


NEW BOOKS, ETC. 


THe Nortn Eastern Rarway, Its RIsE 
AND DEVELOPMENT; By W. W. Tomlin- 
son. 820 pages, 250 illustrations, 7 ins. 
by 10 ins. Bound in cloth. Published 
by Longmans, Green and Co., London 
and New York. Price $7.50 net. 

This is the most complete and the most in- 
teresting railway history we have ever seen. 
Works of this character hitherto published have 
possessed little more than a local interest and 
have therefore appealed to a limited class of 
readers ; but the book before us records rail- 
way history of the highest importance, inas- 
much as the North Eastern Railway of England 
includes some of the oldest railways; among 
them being the Stockton and Darlington, 
which was first proposed in 1810 and opened 
for traffic in 1825. This was the first railway 
in the world to be operated with steam loco- 
motives. 

For this and other reasons, the volume under 
notice constitutes an epitome of railway prog- 
ress, affording, as it does, an opportunity of 
following within the limits of a single railway 
every step in the evolution of transportation 
by rail, from horse traction to the inception 
and development of the steam locomotive and 
so on to the electric motor drawn trains of 
the present day. 

The book comprises a vast array of facts 
more or less technical which to the average man 
might be dry reading, but through Mr. Tom- 
linson’s lucid and interesting style becomes a 
fascinating narrative of the highest value to 
all who recognize the fact that the development 
of modern transportation has contributed more 
than anything else to the economic welfare 
of the world. 

The illustrations of this book are of a high 
order. Many of them are reproductions of 
rare old prints and lithographs, showing con- 
temporary views of the various lines included 
in the North Eastern system, also photographs 
of the original bridges, tunnels, stations and 
locomotives. vi 

There is a copious and well compiled in 














Hundreds of factory owners have investigated 
the conditions of their concrete floors and then 
applied Lapidolith with entire success. 


APIDOLITH 


TRADE MARK 


the liquid chemical—colorless, like water—is easily 
flushed on to old or new floors. It hardens, dust- 
proofs and renders concrete floors impermeable. 


Lapidolith is the original chemical hardener and it is the only 
one which has been tested for years. 


No advertising claims can equal the convincing power of the 
hundreds of testimonials from satisfied users of Lapidolith 


White, therefore, for book of testimonials, also sample of 


Lapidolized block and trial flask of Lapidolith—free. 


Results positively guaranteed 


L. SONNEBORN SONS, Inc., Dept. 1 
262 Pearl Street New York, N. Y. 








Make this novel 
test yourself 


Lather one side of your face with 
the shaving preparation you now 
use; then the other side with 
Mennen’'s Shaving Cream, used 
according to directions. Do not 
“rub in” either side. 








Note on which side the lather is 
thickest, creamiest; which side 
proves the easiest toshave; which 
gives you the quickest shave; 
which leaves your face least 
drawn and irritated. Continue 
to use that preparation which 
proves to be the best. 





This striking test on your own face 


will prove, better than anything we can 
say, how superior, how rea ifferent, 
Mennen's Shaving Crean 


Gernarp Mennen Cuemicat Company 
Laboratories: 1711 Orange St. Newark, N. J. 
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hands of every student of railway history. 


Water Suppry Systems oF THE MEI- CLASSIFIED 


BOURNE AND METROPOLITAN Boarp OF | 
Works. Compiled from Official Docu- 
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; Vibrat k’ 
1oratuion—your trucks worst * 
enemy—cornered at last! 

Oo 3 
z Because they’re thicker — because they The result?—You will save money on Y 
is put an increased volume of live, resilient, repair bills—save money by keeping your ‘ 











cushioning rubber between each rim and 
the road—Goodrich De Luxe tires act 
like shock-absorbers on every wheel. 
Vibration crystalizes steel. Yt damages 
the truck’s motor, springs, radiator, steer- 
ing gear, bearings, transmission, ete. 





truck at work for more hours—save money 
by not having your truck wear out in a 
few years. 


Riding comfort will be improved. As it 
takes thicker rubber longer to wear down, 
you will get thousands more miles out of 


J 

F Vibration starts at the point where tires Be . De Luxe tire—and Haale ie, 08 ain! 
: ; ecause of the extra resiliency in De Luxe 

: x hit bumps or holes in the road. Stop tt 4... our op Neila oll en Ga Toe 

- oe there! Let the deep, thick, De Lae OU 

= tread absorb those jolts and jars right zn Local Proof!—Many users of Goodrich 

"y % the rubber itself—betore shocks can rise De Luxe tires are located in your city— 

in Bs to the truck mechanism and injure it. operating trucks like yours over identical 

, 3 That’s reasonable. roads. 

‘ Write us—now for their names. Ask them for their frank opinions. 

i ‘ Then—‘*Make your NEXT tire a Goodrich De Luve /”’ 
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‘‘Make Rough Roads Ride Smooth’’ 
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Why do so many men 
smoke about half of their 
cigarette and throw the 
rest away? 


Because most cigarettes taste 
fine when theyre just lighted 


—but by the time they’re smoked half-way through, 
they begin to lose their goodness. They go fiat. 


NOT SO WITH MURADS 


One of the very greatest things 
about a MURAD iis that its 


“LIFE” and FRESHNESS 


last down to the very end. 
As one enthusiastic MURAD smoker said: 


“‘“4 MURAD is perfection when you light 


it, and it gets better as you smoke it.’ 
Every MURAD smoker knows how 
true this is. 


Fifteen Cents 


i Makers of the Highest Grade 
Turkish and Egyptian 
Cigarettes in the World 





